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Amsco No. 459 Hard Facing Rod for 
severe abrasion and medium impact 
resistance. A cement mill user reports: 


“We have completed record of service 
received from the two Hercules Mill 
grinding rings (for pulverizing ce- 
ment clinker) supplied on our order 
No. 72646, but have withheld report- 
ing these figures to you until we could 
be sure of their accuracy. The ring 
identified as our No. 11, which was 
partly hard-surfaced, operated 3,350 
hours at a cost of 16.37 cents per 





hour. Ring No. 10, which had the in- 
side periphery and the top and bot- 
tom sides protected by Amsco No. 459 


Hard Facing metal, operated 4,442 
hours, giving a cost of 12.45 cents 
per hour. 

“It is gratifying that the one ring 
which was properly covered has 
given us such very fine service and 
the results of the investigation we are 
carrying on may prove that we can 
coat these rings with your rod in our 
own shop at a figure sufficiently low 
to justify our standardizing on Amsco 
No. 459.” 

{msco Nickel-Manganese Steel Weld- 
ing Rod for rebuilding of worn car- 
bon steel or manganese steel parts. 
Illustrated, is the end of a blooming 
mill roll, showing the wabbler, the 
pods of which, left, top and right, 
have been built-up with Amsco nickel- 
manganese while the bottom pod re- 
mains in the as-worn condition. 

When built-up with Amsco _nickel- 
manganese steel welding rod, wab- 
blers on rolls and spindles as well as 
crabs and coupling boxes show ap- 
preciable savings of maintenance man 
hours with increased production from 
fewer shut-downs for changing. 









Four Salvage and Main- 





a wt. 


tenance Welding Products 


You Should Know.... 


Amsco No. 459 Hard Facing Rod 

Amsco Nickel-Manganese Steel Rod 

Amsco Economy Hardface Rod 

Amsco Manganese Steel Dipper Tooth Repointer Bars 


The salvaging procedure follows: 


Spalled or loose metal is removed 
from the worn pods by cutting torch 
or chipping hammer. The piece is 
then preheated to 400°-500° F. A 
carbon steel rod of similar analysis 
to the parent metal is used to build-up 
to within 14,” of template size. Each 





bead is peened to reduce contraction 
stresses. The final 14,” is built up with 
Amsco Nickel-Manganese Steel Weld- 
ing Rod. Again each bead is stress- 
relieved and hardened by peening. 
High spots are removed by, grinding. 
A groove 34” wide by 14” deep at 
the inner end of the pods “allows for 
metal stretch or flow. Where parent 
metal is of manganese steel, pro- 
cedure is the same except pre-heating 
must be limited to 250° F. and entire 
build-up is made with Nickel-Man- 
ganese Steel Rod. 


Repointer Bars and Amsco Econ 
Hardface (Self-Hardening Rod 
Salvaging of dipper teeth is greatly 
facilitated with cast manganese stee| 
repointer bars and cast-to-shape dij 
per tooth repointers. 

A recent report from a welding shop 
doing reclamation work states: 


“Our test application consisted of 
welding sections of Amsco repointe: 

bars (C-255) to the worn carbo 

steel dipper teeth by applying two 

layers of 18-08 stainless steel ove 
the worn ends of the carbon steel | | 
teeth and completing the double “\V” 
weld with Amsco nickel-manganese 
steel welding rod. The points of these 
re-built teeth were then hard-surfaced 
with Amsco Economy Hardface. The 
cost of this procedure was conside1 
ably less than rebuilding the worn 
teeth with high carbon or alloy stee! 
welding rod which had been the pre 
vious practice. Moreover, the service 
obtained from the Amsco method is 
considerably greater, 





“The teeth reclaimed by the described 
method have been in service ten days, 
digging out old asphalt paving which 
had not been loesened by any other 
means. There is still ample evidence 
of hard-surfacing material on the 
points of the teeth and no indic ation 
of bending, breakage or other defect 





Send for data sheets and price lists of 
Amsco Welding Products and th 


name of your nearest distributor. 
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The low current 
electronic arc welder 
was originally devel- 
oped for the pur- 
pose of welding 
steam turbine blad- 
ing and shrouding. 


By 
D. B. SCOTT 


Electrical Dept. 
Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 





Low Amperage Electronic Are Welding 


souT four years ago the Allis- Are welding has been restricted by certain 


Chalmers Manufacturing Co. 
was confronted with the prob 


eurrent limitations. The use of a low amper- 


re ae ori line bladineg @ge eurrent source however will overcome 
em of joining steam turbine blading png = 

and shrouding on turbines that were SOMC of these difficulties and make possible 
designed with extremely high blade the are welding of extremely thin metal. 


tip speed, and that were required to 
stand high inlet. steam pressures and 
temperatures. Ordinary brazing meth- 
ods (silver soldering) were unsatis- 
factory because all of the acceptable 


The only alternative left was the 
arc welding process, which would 


fusion, thereby reducing to a mini 


razing materials underwent a change smym the heat-affected zone in the 


in physical properties at lower tem- 
peratures than that at which they 
would be required to operate, and 
-onsequently were not strong enough 
Oxy-acetylene welding provided too 


a sound joint that possessed strength 
equal to or greater than that of 
parent metal. 


much heat to be dissipated into the Low Current Values Required 
blade and shrouding, and also caused Before arc welding could be ac 
in undesirable change in grain struc complished, however, a new source of 


ture Over a wide area. The nature welding current had to be obtained. 
and construction of the turbine is Many of the shroud and blade sec- 
such that any sort of resistance weld- tions were so thin that welding cur 


ing was impractical. rents as low as five amperes were 
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produce quick heat and immediate 


parent metal. It would also produce 


necessary if a satisfactory joint was 
to be made, Conventional arc welding 
equipment was not suited for welding 
at such low current values, for exper- 
iments proved that all existing equip- 
ment was either entirely inoperative 
at the low current values required, or 
were so difficult to operate that pro- 
duction work was out of the question. 
By taking into consideration the 
factors which made existing arc weld- 
ing equipment unsatisfactory at ex 
tremely low currents, an electronic 
circuit was worked out which pro- 
duced an excellent arc characteristic 
at any desired current value. This 
equipment permitted a welding oper- 
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Fabrication stainless steel truck bodies. 


ator to hold a welding arc at currents 
as low as one ampere. 

This electronic arc welder was ap- 
plied to the steam turbine blading 
process with excellent results. As the 
process became more widely known 
the fact was brought to light that in- 
numerable methods of manufacture 
could be improved by the use of this 
type of fabrication tool. This was 
particularly true where fine precision 
welding was required and the reduc- 
tion of heat as well as the elimination 
of distortion in thin metals was nec- 
essary. 


Rugged Rectifier Tubes 

In the design of the electronic arc 
welder a great many factors were 
necessarily taken into consideration. 
Of primary importance was the selec- 
tion of a circuit that would be simple 
and inexpensive enough to prove 
practical for use in production shops. 
Shops where treatment of the equip- 
ment was rough, the service required 
was hard, and shut downs and exten- 
sive maintenance could not be toler- 
ated. 

To meet the necessary require- 
ments for this type of equipment, a 
polyphase rectifier circuit was em- 
ployed, using rugged, hot cathode 
type mercury vapor rectifiers. This 
rugged, heavy duty rectifier tube 
which was developed for use in this 
circuit, has proven to give long, 
trouble-free service under exception- 
ally rough treatment. The rectifier is 
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moderate enough in cost to permit its 
replacement yearly at a figure com- 
parable with maintenance costs on a 
conventional type arc welder. Also, it 
has proved so reliable in service that 
it is guaranteed for a period of 2000 
hours or one year. 


Stepless Regulation 
A very interesting and practical 
control circuit has been applied in 
this electronic arc welder, It consists 
of a saturable reactor which is regu- 
lated by a slide wire type rheostat. A 
slide wire rheostat allows very minute 


changes in output welding current to 
be obtained, and likewise provides 
continuous, stepless regulation of the 
output current rather than a series 
of definite heat taps. 

The electronic welder produces a 
direct current output at the welding 
terminals, though it is operated from 
a three phase alternating current 
source. Output characteristics are 
such that a stable arc can be held at 
any setting to supply welding cur- 
rents from 5 amperes to 75 amperes, 
thereby providing for the welding of 
materials from 32 gage to 10 gage 
with equal ease and success. 


Light Gage Welding 

Coincidental with the development 
of this light gage electronic welding 
equipment was the development of 
electrodes suitable for good operation 
at these very light currents. Experi- 
ments have shown that with decreas- 
ing current values, smaller diameter 
electrodes are desirable in order to 
insure a smooth flow of metal 
through the arc. An investigation of 
thin metal welding with coated rods 
of various diameters of metal core 
wire revealed that 1/32 in. and 3/64 
in. dia. electrodes were commercially 
practicable, and theré are now avail- 
able on the market a variety of elec- 
trodes in these sizes in all composi- 
tions of steel and steel alloys, and in 
Monel, nickel, and Inconel. 

The following table shows elec 
trode diameter versus welding cur- 
rent and material gage : 





Table I: Electrode Sizes for Various Currents and Material Thicknesses 








Thickness 
Material to be Welded 





Electrode Welding Current 
Diameter Amperes 
1/32 in. 5 to 10 
3/64 in. 10 to 20 
1/16 in. 20 to 40 
3/32 in. 40 to 60 

1/8 in. 


60 to 75 





Light gage galvan- 
ized material can be . 
welded without de- rf 

struction of the pro-]; : 
tective coating by 
use of a low current 
arc and a_ copper- 
silicon filler rod. 
The are is played on 
the filler rod and 
not allowed to touch 
the protective coat- 

ing. 





ELECTRONIC 
WELDER 



















32 to 26 gauge 
26 to 20 gauge 
20 to 14 gauge 
14 to 10 gauge 
10 to 1/4 in. 


CARBON 
ELECTRODE — 


~ GALVANIZED 
MATERIAL 





COPPER-SILICON 
FILLER ROO 
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TERMINAL VOLTS 

















The introduction of extremely light 
gage arc welding has materially 
changed various types of metal fab- 
rication, and has brought forth a 
number of very interesting possibil- 
ities that will greatly extend and im- 
prove the field of arc welding. Per- 
haps one of the most general fields 
of application for light gage arc weld- 
ing is that of stainless steel and 
Monel metal fabrication as performed 
by the manufacturers of dairy ma- 
chinery, food processing equipment, 
and hotel and restaurant fixtures. 
This class of equipment is usually 
made from non-corrosive metal for 
sanitary reasons, and while this non- 
corrosive metal is used in the nature 
of a “veneer” and not for structural 
purposes, still it must be heavy 
enough to be readily fabricated. Non- 
corrosive metals are expensive, and 
where their thickness can be cut 
down without sacrifice of ease of 


fabrication, it is usually desirable to 
do so. Furthermore, the defense pro- 
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The volt-ampere 
output characteris- 
tics are in a large 
part responsible for 
the arc stability. The 
two sets of curves 
shown left illus- 
trate the output of 
3 Ph. and 6 Ph. 
secondary respec- 
tively. Transfer 
from one connection 
to the other is 
accomplished by 
means of a_ throw- 
over switch. 


<— 


Stainless steel sink, 
typical of a variety 
of sanitary equip- 


yment fabricated 

from thin metal 
sheets. 

—> 


gram makes conservation of many 
metals desirable or even necessary. 
By means of this improved electronic 
arc welding equipment, these non- 
corrosive metals may be readily weld- 
ed in exceptionally light gages with- 
out excessive discoloration or distor- 
tion and at an appreciable saving in 
material. 

Another interesting field of appli- 
cation for low current arc welding 
is in the joining of galvanized, gal- 
vanealled, terne plate and other coat- 
ed steel sheets. Use of the carbon 
arc and a copper-silicon filler rod 
make it possible to produce a strong 
joint without damaging the protective 
coating of the sheet. This is accom- 
plished by holding the filler rod par- 
allel with the joint and at a very 


Stainless steel hos- 
pital equipment. 








slight angle with the work, and with 
the proper intensity carbon arc, fus- 
ing the filler rod into the joint. Care 
must be exercised to keep the arc 
flame on the filler rod and off from 
the protective coating. This process 
produces a joint with high tensile 
strength and extreme ductility. An 
example of an application of this 
type is found in metal furniture man- 
ufacture. 

Also by the use of the carbon arc, 
electric welding has been introduced 
into the lead burning field. In spite 
of the low melting point of lead, the 
arc produced by this electronic meth- 
od may be readily controlled down to 
such a low heat that very thin sheets 
of lead may be fused together. 

Undoubtedly the most interesting 
development of arc welding in recent 
months has been in the aviation in- 
dustry. One type of modern all steel 
airplane construction requires the use 
of the familiar tubular steel frame- 
work. The fabrication of this tubu- 
lar framework requires hundreds of 
small welds, and each of these welds 
must be perfect within itself. The 
steel most commonly used for air- 
craft structures is the S.A.E, X-4130 
chrome-molybdenum steel. This is a 
high strength, high fatigue-resistant 
material, and any welded joints made 
in it are required to be likewise. 

Due to weight limitations, this tub- 
ing is always as thin-walled and as 
light as stress limitations will permit. 
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Table II: Tensile Strengths Obtained From Arc Welded Joints On SA} X49 








Stainless steel part for steam trap. 
This factor, of course, makes the tub- 
ing difficult to weld, and therefore 
most aircraft welding has been done 
with a gas torch until recent demands 
on .the industry have required in- 
creased speed and production. 

Low current arc welding equip- 
ment has made possible the arc weld- 
ing of all types of aircraft tubing and 
has been approved by the Army and 
Navy Air Corps and the Civil Aero- 
nautics Administration, subject only 
to the qualification of the welding 
operators. It has cut the necessary 


Tubing 
Wall Amperes *Unit Stre 
Thickness Welding Current P.S.] 
035 18 94,250 
049 26 104.900 
065 32 8? 600 
Sheet 
035 23 112,300 
049 29 103,100 
187 65 bef 96 


*Actual gage by micrometer was used in computing Unit Stress— 
Values are averaged over six test pieces. 





welding time in certain cases to as 
much as one quarter of that required 
by previous methods. At the same 
time it has provided a_ stronger, 
tougher joint, and has eliminated the 
process of straightening and bending 
of the framework, which was for- 
merly necessary to relieve locked-in 
welding stresses and to re-shape parts. 

The decreased amount of heat put 
into the base metal and the lessened 
effect of grain enlargement brought 
about by the use of are welding have 
actually provided an entirely different 
type of structure—one that is much 
stronger and much more resistant to 
shock and fatigue stresses, and one 
that is far less affected by corrosive 
atmospheres. 





Other products in the a 
which have | 


ircTa 
been improved by the 
troduction of current arc wel 
ing are the collector rings, ¢ a 
manifolds, air to air heat excl inger 
for cabin heating, and exhaust mar 
fold shrouds. These part 
made from Inconel or a heat resis 
ing stainless alloy such as 25 Cr- 
Ni, and are made from matching | 
sections that are welded together 
In general, this electronic ar 


low 


S are usual 


ing process for welding thin 
als at low current values, 
another 
welding, and has made a once difficult 


has 1 
advancement in tl 


process ( yf 
liable. 


welding practical 


HI 





Stainless steel food processing equipment such as used in packing houses. 
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Liquefied Gas Storage Tanks 


gas storage 


new $1,000,000 
A proiec: which provides, in 

three spherical tanks, a storage 
capacity equivalent to one hundred 
and fifty conventional gas holders was 
made practicable by arc welded con- 
struction at the plant of a mid-west 
gas company in Cleveland, Ohio. 

The unique feature of this new 
project is the reduction ratio of 600 to 
1 in liquefaction. In employing the 
cascade refrigeration process, the 
new plant stores the gas at extreme- 
ly low temperatures, (248 to 250 deg. 
below zero), thus introducing new 
metallurgy. 


High Storage Capacity 

The storage tanks consist of three 
arc welded alloy steel spheres 57 ft. 
in diameter, 70 ft. high overall, each 
sphere having a storage capacity of 
over 50,000,000 cu. ft. 

Each sphere is, in reality, two 
spheres in one. Within an outer shell 
and separated from it by 3 feet of 
cork insulation is a nickel alloy steel 
sphere in which the gas is actually 
stored. This inner sphere actually 
“floats” upon the cork insulation, a 
feature which allows “working” dur- 
ing expansion and contraction. 

Each sphere is supported by 12 
columns fabricated of wide flange 
rolled steel sections. These columns 
have their flanges cut away at the top 
to conform to the contour of the shell. 
They are connected to the shell by 
fillet welds at junction of flange to 
the shell plating. Are welded to the 
column web is a T-bracket supporting 
a balcony which completely encircles 
the sphere. 


Plate Forming 

All steel for the tanks was entirely 
formed in the shop. The shell of the 
sphere, consisting of 128 separately- 
tormed segments, was fabricated by 
cutting steel plate and pressing it to 
the proper curvature. It is interest- 
ing to note that all of these segments 
were so accurately formed that no ad- 
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The construction of insulated all-welded steel 
holders tor liquefied gas storage presented 


many unique problems. 


Particularly when 


the liquefied gas is to be stored at a tempera- 
ture of 250 F below zero. 


justments were necessary during erec- 
tion. This is believed a remarkable 
feat considering the thickness of shell 
plating used and the form to which 
fabrication was necessary. 


Field Erection 

Erection of a sphere began with 
placing the 12 columns upon concrete 
footings. Erection of the balcony 
and platform followed, then the cen- 
ter cylindrical section, utilizing tem- 
bolted Then, 
working down from this center sec- 
tion, the segments of the sphere were 
placed utilizing clip angle hangers 
which held the segments in place. 
After all steel of a tier was in position, 
tack welds were made at various 
points followed by finish welding of 
the inside seams. The clip angles 


porary connections. 


were chipped away at an early stage in 





the welding and the inner seams were 
welded in four beads. Welds were 
chipped away on outer surfaces and 
seal-welded. The thickness of the 
outer shell, consisting of mild rolled 
steel, is 7/16 in. All welding was 
done under Hartford Insurance 
Inspection and all welders were qual- 
ified in accordance with the A.S.M.E, 
Code for pressure vessels. 


Method of Insulating 


With the lower half of the outer 
shell completed, application of the 
cork insulation was carried out, 
skewering the layers of cork together. 
Then followed application of asbestos 
paper, a nickel steel backing up strip 
for the welds on the inner sphere, 
(which was tack welded to the seg- 
ments of the alloy sphere before erec- 
tion), finishing with are welding on 
the inner shell seams. 








Three are welded steel gas storage spheres, which provide storage 
capacity of 150,000,000 cubic feet of gas. 
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The lower half of the inner sphere, 
which is constructed entirely of nickel 
steel 34 in. and 7/16 in. thick, was 
then erected and welded. All welds 
were beveled to as small a vee as pos- 
sible, the bevel not exceeding 30 deg. 
at any point. With completion of the 
two lower halves, the upper half of 
the inner sphere was then erected and 
welded, the upper half of the outer 
shell placed and welded, then the 3- 
foot space filled with granular cork 
insulation. Erection of the upper 
portion of each sphere consisted of 
working from the center cylindrical 
section upward placing each tier of 
segments in order. This work was 
carried out utilizing the same tem- 
porary bolted clip angles until all steel 
was in position. 


Erection of these three spheres re- 
presents a new industrial advance 
made practicable by welded construc- 
tion. 


The Gas Machinery Co., Cleveland, 
Ohio, was the general contractor for 
the project and  Pittsburgh-Des 
Moines Steel Co. of Neville Island, 
Pa., were the sub-contractors for the 


fabrication and erection. Photos 
and factual data for this article was 





furnished .by The Lincoln 


Co., Cleveland. 





Upper left—Seal-welding by the electric arc process outer shell of gas storage 

sphere following completion of inner seam welding: Upper right— Inside a sphere 

showing segments of outer mild steel shell erected and tack welded ready for are 

welding: Lower left—Overhead welding of bottom segment of outer shell of 

storage sphere: Lower right—Are welding the seams of outer shell from inside 
of sphere. Multiple bead shielded are welding is used throughout. 





A. W. 8. Events 


Past 

ELDING was in the spot- 
W ier at the Western Metal 

Congress and Exposition 
which was held in Los Angeles, May 
19-23. At the Exposition there was a 
predominence of welding exhibits 
since many of the participating ex- 
hibitors displayed welded products 
and examples of welded fabrication 
even though the exhibitors major 
interest was not in welding. 

Technical sessions of the Congress 
and displays in the Western Metal 
Exposition resulted in an interchange 
of scientific knowledge between East 
and West, which will advance na- 
tional defense, aviation, oil, chemical, 
general manufacturing and mining 
industries. 

Sessions were held by the Amer- 
ican Society for Metals, American 
Welding Society and American 
Foundrymen’s Association. In addi- 
tion to the 11 papers presented at the 
A.W.S. meeting, nearly 50 lectures 
were delivered by distinguished met- 
allurgical scientists. Many speakers 
gave two, three or four lectures on 
the same topic to cover all details 
completely. 
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Attendance at the Exposition 
totalled 39,212, while approximately 
5,000 were seated at the technical 
sessions. 


The technical sessions of the 
A.W.S. were outstanding in that 
many new thoughts were presented 
regarding welded fabrication in both 
the aircraft and shipbuilding indus- 
tries. The success of the Exposition 
is demonstrated by the fact that the 
demand for metallurgical equipment 
in the West is at such a peak that 
virtually every mechanism exhibited 
in the Exposition was sold from the 
floor and thousands of dollars worth 
of additional orders were written. 


Coming 

The American Welding Society an- 
nounces that plans for its Annual 
Meeting and Convention, to be held 
in conjunction with the National Met- 
al Exposition, Philadelphia, Pennsyl- 
vania, October 19th to 24th, are 
now nearing completion. With weld- 
ing playing a role of primary import- 
ance in defense and with general 
interest in the various welding pro- 
cesses so markedly on the increase, 
this year’s meeting promises to be 


even more successful and outstanding 
than usual. 

Headquarters for all technical ses- 
sions, committee meetings and social 
events will be the Bellevue Stratford 
Hotel. The opening session starts 
Monday morning, October 20, 1941 
at 9:30, with the presentation of 
medals and prizes. Technical sessions 
continue mornings and afternoons 
throughout the week, and the annual 
banquet of the Society is planned for 
Thursday evening. 

More than 65 technical papers 
covering several phases of welding, 
cutting and treating processes will be 
presented at the technical sessions by 
authorities in their respective fields 
Separate machiner) 
manufacture, shipbuilding, training of 
operators, aircraft, automotive and 
railroad work, structural welding and 
welding of defense and armament 
equipment are scheduled. Other ses 
sions will be devoted to research and 
metallurgy. 

In addition to the technical sessions, 
manufacturers of welding equipment 
and supplies will display instructive 
industrial exhibits, many with work- 
ing demonstrations, each afternoon 
and evening at the Philadelphia Com- 
mercial Museum 


Halls. 
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Job Welding Shop Operation— 
EKeonomies and Technique* 





The guests enjoy dinner at the K. U. Welding Conference. 


A job welding shop is a business enterprise 

and must be run as a business. After the eco- 

nomic problem has been solved the technique 
is to get more profitable business. 


CONOMICS is a term not usually 
associated with a job welding 
shop, for some reason econom- 

ics is usually thought of in connection 
with big business. We all know 
that economically sound operation 
is the reason for the survival of 
big business and many of us have 
learned during the past ten years 
that those policies which are sound 
in big business are suited equally 
as well to small businesses. 
Every job welding shop is a 
business enterprise established 
usually for the sole purpose of 
serving the public to the profit of 
the shop owner. The exceptions, 
to those shops which have been 
established with this economic 


_ “An abstract of a paper presented by T. B. 
efferson, Editor. The Welding Engineer at 
th Annual Kansas University Welding Con- 
rence, Lawrence, Kansas. 


motive, are the shops that have 
been set up because the shop owner 
appears to love his work and wants 
to accommodate his friends. Un- 
fortunately, reports indicate that 
many shops are operated on this 
charitable basis and in most cases 
not because the boss is big hearted 
but because something is wrong 
somewhere in the set up. 

A job shop, in addition to fur- 
nishing a livelihood for one or a 
number of employees, depending 
upon its size, is expected to make 
a profit. This profit need not be 
an excessive one but it should be 
sufficient to insure a fair return on 
the investment in welding equip- 
ment plus sufficient reserve to take 
care of shop expansion. 

This brings us to the first prob- 
lem of the job welding shop—the 


economic problem or the problem 
of making the business you have 
profitable. 

Too many shop operators are 
inclined to start on the second 
problem of the job shop—the prob- 
lem of technique, before they have 
solved the problem of profitable 
operation. Technique in this case 
is not to be confused with welding 
technique or welding procedure 
but should be considered as the 
technique or means of increasing 
the volume of business to be 
handled by the shop. Many shop 
owners feel that increasing bus- 
iness is their major purpose in life 
and will do everything possible to 
get more business into the shop. 

This should not be the case, how- 
ever! What is the point of getting 
more business if you are not sure 
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that it is to be profitable? It stands 
to reason that if you lose money 
on a small volume of business, a 
larger volume is likely to increase 
your losses. There would be no 
logic to such operations; even the 
largest of businesses will eventu- 
ally have to quit if they continue 
to operate at a loss. 
What a Job 


Shop to lose money? 


causes 


Welding 


Cost Records Needed 

In most cases, it will be found 
that losses in job welding shops 
can be attributed to bookkeeping 
or probably it would be more ac- 
curate to say the lack of bookkeep- 
ing. The failure of the management 
to keep cost records keeps them 
in the dark as to job cost and fre- 
quently keeps the shop “in the 
hole” or “in the red” depending 
upon the term you prefer to use to 
describe financial losses. 

Some will say they haven’t time 
to keep books, aren’t good at 
figures or offer some similar ex- 
cuse. Maybe these statements are 
true but wouldn’t it be wiser to 
take time, it wouldn’t take much— 
or get a little better at figures than 
to have all the cares and worries 
that are attached to operating your 
own business for what amounts to 
room and board? 


A Bookkeeping System 

It really does not require much 
of a bookkeeping system, but it 
should be complete and be run on 
sound business principles. All 
that is needed is two books—an 
account book in which there should 
be kept accurate records of job cost. 
These records in addition to telling 
who owes you money will also 
serve as a reference book on job 
costs which will prove invaluable 
in estimating the cost of similar 


28 MANAGEMENT 


Fig. 2—Both culti- 
vator teeth were in 
service for the same 
length of time on 
the same plow. The 


difference — the 
tooth was hard- 
faced. 


jobs that will come in the future. 
The ledger is the other book 
needed, in this book there should be 
kept a record of your purchases 
and from it you will be able to 
determine material cost as well as 
keep a record of your debts. If 
your stock is large, you might 
want to supplement the account 
and ledger books with a stock book 
in which you will keep records of 
the stock on hand, receiving and 
return dates on oxygen and 
acetylene cylinders and_ similar 
notations. 


Cost Factors 

Bookkeeping will be of little 
value unless it is supplemented by 
a cost system. This too can be 
quite simple but here again many 
shops fall down—they usually for- 
get that there are three factors 
which enter into the cost of every 
job. These factors are—labor, ma- 
terial and overhead. Most shops 
are o.k. so far as labor charges are 
concerned. Frequently the amount 
of material used was too small to 
consider so they think, so material 
is thrown in until all of a sudden 
they find out they have given all of 
the steel stock, plus some oxygen, 
acetylene, welding rod and elec- 


Fig. 3—On this type 
shovel all edges 
must be protected. 
(Photo Stoody Co.) 





trodes. Overhead is usually cop. 
sidered but about half-heartedly 
Many are inclined to forge: tha 
overhead is made up of: rent, heat. 
depreciation, taxes, power, miscel. 
laneous shop expenses, office ex. 
penses, sales and _ adver ising 
expenses, insurance and drayage 
charges. After a trial period of 
keeping track of overhead charges, 
together with the hours worked, 
it is possible to determine the 
average overhead charge per hour 
In this manner it is quite easy to 
incorporate a definite amount of 
overhead for a certain number of 
hours of labor. 


Business-Getters 

On the assumption that we have 
now solved the problem of making 
the operations of the job shop a 
profitable business adventure let's 
take up the second of job shop 
problems, that of Technique. The 
Technique of getting more business 
for our now profitable job shop. 

There are three ways of getting 
business, two of which are in line 
with the thought of keeping the 
work handled in the shop of a 
profitable nature. The first and best 
of these business getters is to “Do 
a job that none of your competitors 
can do.” This is sure to draw bus- 
iness and will draw it despite some 
severe handicaps. The second way 
of increasing business is “To doa 
good job” while the third which 
does not hold too much interest, 
because it usually proves costly, is 
“To doa good job cheap.” 

We all know that if we do good 
work we will have satisfied cus- 
tomers and that satisfied customers 
bring other customers and tend to 


increase business. However, what 


we are interested in primarily is 
reaching out and getting business 
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Fig. 5—A grain drill 
disc and shoe prop- 
erly protected by 
hard-facing. (Photo 
Stoody Co.) 


outside of our own particular 
locality. To do this we must be 
able to do a job of welding that 
will make our customers come for 
miles around and passing up their 
local job shops to bring their job 
to you. 


Hard-facing Specialist 

Some say that this can’t be done 
since all welding is pretty much 
the same. Maybe in some sections 
of the country this is true but not 
in the vast agricultural areas of 
this country. It is in these sections 
of the country that a job shop can 
become recognized as a specialist 
in some particular phase of weld- 
ing—hard-facing, for example, and 
draw trade from distant points. If 
a customer is going to drive 30 or 
40 miles to bring you a plow share 
to hard-face, he will undoubtedly 
bring along that broken thresher 
part to be brazed at the same time. 
Consequently, two jobs for you in- 
stead of none, all because of hard- 
facing, 

But will a customer drive 30 or 
40 miles? Many Illinois farmers 
are not only driving that far but 
are also paying to make a round 
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Fig. 4—Hard facing 
greatly increases the 
life of the teeth on 
combine sprockets. 


(Photo Stoody Co.) 











trip across a toll bridge to get to 
an Iowa job shop which does a 
job of hard-facing that apparently 
can’t be duplicated in Illinois. 

It is only fair to warn the shop 
man entering the hard-facing field 
that an unsatisfactory hard-facing 
job will not only prove unprofitable 
to the customer but invariably 
prove costly to the shop operator 
himself. Be sure that you can do 
a satisfactory job before entering 
the hard-facing field on a commer- 
cial basis. Possibly these hard- 
facing jobs will give you some 
pointers. 


The Plow Share 


The plow share is one item of 
farm equipment which is_ sub- 
jected to the greatest wear because 
it is continually pulled through 
sandy and rocky soil which rapidly 
abrades its surfaces. For this 
reason, it is usually thought of first 
in connection with a_ hard-facing 
application so far as farm equip- 
ment is concerned. The _hard- 
facing of a plow share, however, 
requires special technique, particu- 
larly in the preparing of the share 
for hard-facing. 


Those job shops that have had 
considerable experience in this type 
of work have found that a new 
share as it comes from the factory 
is too thick to give satisfactory 
service because it requires too 
much power to pull it through the 
soil. For this reason, new or used 
shears are never hard-faced until 
they have been properly sharpened. 
The sharpening process involves 
drawing out the edge until it is 
approximately 1/16 in. thick at 
the extreme edge, allowing it to 
taper back until it is approximately 
lg in. thick, an inch and a quarter 
upward from the extreme edge. 
Care should be taken to shape the 
share properly and particular at- 
tention should be given to the 
point to be sure that it is properly 
set after which it can be hard- 
faced readily. 


Agricultural Applications 

All of the hard-facing applica- 
tions on the farm, however, are 
not confined to that equipment used 
in tilling the soil. The hard-facing 
of ensilage knives for example, 
illustrates another use of hard- 
facing for the protection of farm 
equipment. It has been found that 
a tungsten -carbide hard - facing 
material is the most suitable for 
the hard-facing of ensilage knives 
because it may be applied very thin 
and offers a maximum resistance 
to wear. In this hard-facing ap- 
plication, it might be well to point 





Fig. 6 — Hard-faced combine cylinder 
rasp bars last as long as the combine. 
(Photo Stoody Co.) 
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out that there are many different 
types of ensilage knives, some of 
which are curved while others are 
straight. However, it should be 
remembered that the hard metal 
must be deposited on the side of 
the knife which works next to the 
cutter bar for the best results. This 
is true, irrespective of which side 
of the knife is bevelled. 

The hard-facing of the rasp cyl- 
inder bars of the combine is an- 
other profitable application for 
both the farmer and the job shop 
owner. Applying hard-facing to 
the bars makes them last as long 
as the combine whereas under 
ordinary conditions, they must be 
replaced each season. Another 
combine part which is an exception- 
ally good application for both thé 
shop owner and the farmer, is the 
high speed sprocket. It is not un- 
usual for a farmer to wear out two 
different sets of sprockets per year 
under ordinary conditions. Tipping 
the teeth with hard-facing increases 
the life of the sprockets three or 
four years. 

The hard-facing of grain drill 
discs and shoes is also quite prac- 
tical because by reducing wear on 
the discs, the wear on the boxing 
is also retarded. Then too, this 
application of hard-facing keeps 
the edge sharp. 


The Common Mistake 
A mistake that is commonly 
made by the average job shop 
operator in depositing hard-facing 
materials is that of depositing it 
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‘single bead. 


Fig. 7—A neat ap- 

pearing well adver- 

tised job shop pays. 

(Photo Lincoln Elec- 
tric Co.) 


too thickly. Some are of the 
opinion that if a thin deposit is 
effective, a thicker deposit will be 
just that much more effective. In 
reality, this is not always the case. 
It has been found that the thinnest 
application that will produce satis- 
factory results is the one to use. 
Rarely, if ever, should hard-facing 
material be deposited over 3/16 in. 
thick. The usual practice is to 
deposit hard-facing materials no 
thicker than it can be applied in a 
When one layer is 
deposited upon another, the hard- 
facing materials lack the elasticity 
required for this re-heating opera- 
tion and consequently a cracked or 
weakened surface usually results. 
Such a surface usually decreases 
the effectiveness of the _ hard- 
facing. 


— 8 





While I have only touched upon 
a few of the hard-facing applica. 
tions that may be used upon farm 
equipment, there are literally 
dozens of applications being made 
on farm tools. 

One job shop reports that they 
probably use hard-facing on more 
than 100 different applications and 
are daily finding new uses for it, 
Incidentally, this same shop has 
reported that their business has 
been more than tripled since they 
entered the hard-facing field be- 
cause hard-facing has drawn cus- 
tomers from great distances whe 
would never have become ac- 
quainted with them had they con- 
fined their activities to 
alone. 

In conclusion I would like t 
leave just a few thoughts. Re- 
member the 
shop operation—keep an accurate 
record of your cost, charge ac- 


welding 


Economics of job 


cordingly and charge for the small 
jobs. In this manner you will be 
able to get your full share of the 


business—business that has been 
gotten at a price that is fair to your 
customer and at the same time 
profitable to you. 

If you are not going to run a 
profitable business, try to work for 
someone else so you won’t have to 
worry about making both ends 
meet. If you are running a profit- 
able business, get the technique of 
going out after more business but 
if you use the hard-facing route as 
a business getter, be sure you know 
what you are doing before you 
start out. 


THE END 
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Welding Machines for the U. S. Army coming off the Hobart Bros. 
production line. 
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Fish-Eyes = More About 
Their Causes and Effects 





Fig. 1—Both halves of a fish eye fracture—magnified thirteen times. 
Rippled surface of small central void is apparent. 


NUMBER of articles have ap- 
A peared in recent issues of the 

Welding Engineer wherein the 
source or cause of fish-eyes in weld 
metal were discussed, with the ad- 
vancement of a number of more or 
less conflicting ideas and theories. It 
is felt, however, that certain observa- 
tions should be added to these dis- 
cussions, some in agreement and 
some in disagreement with the theor- 
ies already advanced. 

These several theories or pro- 
pounded causes may be briefly de- 
scribed as follows: Mr. Bela Ronay' 
attributes fish-eyes to two separate 
and distinct causes, one being a con- 
dition of differential ductility between 
coarse and fine grained material, the 
other the occurrence of incipient 
transverse checks or cracks in the 
deposited metal. Miss Mildred Fer- 
guson*? attributes them to “local 
weakness in the metal surrounding 
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Fish-eyes in weld metal have long been a 

cause for wonderment. There are presented 

some new theories as to the cause of this 
phenomenon. 


By 
A. K. HUTTON 


Metallurgical Laboratory, Newport News 
Shipbuilding and Dry Dock Co. 


inclusions.” Mr. Joseph A. Duma* 
advances the theory that “hydrogen 
gas is the real progenitor of fish- 
eyes.” 


Fish-eye Appearance 

As to the appearance of fish-eyes, 
while some varying descriptions have 
been offered by various authors, there 
are certain characteristics in which 
all seem to concur. The two outstand- 
ing characteristics are their practical- 
ly invariably circular shape and the 


existence of a central void. This cir- 
cular area always exhibits a white 
brittle fracture, sharp in outline and 
in contrast with the more ductile 
fracture area which surrounds it. Mr. 
Duma describes this area as having 
two or more concentric rings,—these 
may or may not be present, the same 
may be said for the occurrence of 
radial cracks emanating from the 
central void. It is debatable as to 
whether this central void has in every 
case contained a slag inclusion, as 
contended by Miss Ferguson. This 
much can be said, however: In the 
great majority of cases, when viewed 
with a binocular microscope, the in- 
side surface of this void is clean, with 
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rounded surface, and 


a regularly 
often exhibits fine surface ripples 
similar to those caused by slag on a 


weld surface. Also, many of them 
contain adhering fragments of slag. 
The largest example of a fish-eye 
which the writer has observed was 
huge—fully % in. in diameter with 
a central void of possibly 4 in. This 
void in the one-half of the fracture 
was clean and exhibited the rippled 
surface just described; the void in 
the opposite half was filled with slag. 
Unfortunately no photographic rec- 
ord was made of this specimen. Fig. 
1 shows both halves of a fish-eye, 
slightly over yy in. in diameter, which 
has been magnified thirteen times. 
Close observation of the central void 
will show an indication of the rippled 
surface. This particular one did not 
show concentric rings but did exhibit 
two small radial “steps” in the frac- 
ture which may or may not be inter- 
preted as radial cracks. 


Fish-eye Occurrence 

Certain other aspects as to the oc- 
currence of fish-eyes are also in gen- 
eral agreement. Among these are the 
fact that they are much more abun- 
dant in deposited metal from the all- 
position cellulose-coating type of 
electrode than in that from the all- 
mineral coating type. Also, that 
stress-relief annealing always materi- 
ally reduces and usually eliminates 
them. These have been advanced as 
arguments in favor of the premise 
that hydrogen is the cause, the de- 
structive distillation of the organic 
coating material being a_ prolific 
source of hydrogen gas, and the 
stress relief anneal permitting read- 
justment of occluded or dissolved 
hydrogen through resolution and dif- 
fusion. 
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Fig. 2 — Hydrogen 
flakes or shatter 
eracks in a_ nickel 
steel forging—made 
evident by Magna- 
flux powder. The 
contour of this type 
of defect has been 
found to be ir- 
regular. 


To consider some of the ideas ad- 
vanced as to causes, it seems evident 
that neither differential ductility due 
to grain size, nor incipient transverse 
checks can be reconciled with the al- 
ways completely regular circular 
form of the fish-eye. Both these must 
necessarily lead to more irregularity. 
The writer subscribes to the premise 
that hydrogen is the basic cause for 
the condition. This disagrees with 
Mr. Duma as to the mechanism of 
the occurrence, who contributes it to 
premature rupture due to aerostatic 
pressure within the central void, plus 
the externally applied testing stress. 
The disagreement is for this reason: 
The space for hydrogen accommoda- 
tion is so enlarged during testing that 
the pressure effect is drastically less- 
ened. It must be conceded, at least, 
that many of the central voids have 
originally contained slag inclusions. 
Consider one of these in particular. 
The actual reservoir for molecular 
hydrogen occupancy is exceedingly 
small, being merely the slight inter- 
stice between metal and inclusion. As 
plastic deformation proceeds in the 
testing of the specimen, this space is 
increased many fold. Miss Fergu- 
son has aptly demonstrated this fact 
photomicrographically. The corres- 
ponding drop in aerostatic pressure 
would obviate its effect in the parting 
or rupture stresses. Also, if the fish- 
eye rupture were actually the result 
of this suggested combination of 
stresses, it would necessarily occur 
more prematurely than it actually 
does, and effect the reported overall 
tensile strength. It is generally con- 
ceded that the tensile strength is not 
affected, and Mr. Duma has again 
demonstrated this in his work where- 
in he gave welded specimens the hy- 
drogen “disembrittlement” treatment 
of intermediate temperature aging. 


His report shows practically ideitica| 
tensile strength values for fish-eyeg 
and non-fish-eyed specimens. 


Hydrogen Embrittlemeni 

It seems that Mr. Duma has livhtly 
passed over the key to the situ itior 
when he states “the concentric rings 
are probably associated with the d 
gree of hydrogen embrittlement, 
The writer’s belief is this: That sur- 
rounding each of these small central 
voids is a practically perfect sphere 
of metal of distinctly inferior ductil- 
ity—due to hydrogen embrittlement. 
The circular fish-eye seen on the frac- 
tured surface is simply a section 
through the center of this sphere. It 
seems evident that such an effect 
would expectedly be truly spherical in 
its nature, while the various other 
ideas advanced, including the theory 
of a partial rupture stress due to gas 
pressure, would presage irregularity 
of contour in the fracture surface 
“Shatter cracks” in forgings attri- 
buted to pressure of occluded hydro 
gen are 
though 
directional properties due to work- 
ing, banding, ghosts, etc. 
tedly at 
weld structures. Fig. 2 illustrates 
this type of 
defect in 


irregular in 
conditions in 


contour, al- 


forgings — 


are admit- 
considerable variance wit! 


an attributed hydrogen 
a cylindrical nickel steel 
forging. These in the illustration are 
made visible by Magnaflux powder 
Investigation has shown the plane 
contour of this type of defect to be 
irregular in shape. 

diameter 
all weld metal tension specimens and 
a transverse tension 
from the same weld. The transvers« 
specimen was machined so it would 
break thru the center of the weld, and 
contained the cross-sectional portion 


Fig. 3 shows two .505” 


specimen, 


of the weld corresponding to that sec 
tion from which the 


505” diameter 
This il- 


show the 


specimens were removed. 
lustration is 
spherical nature of the 
phenomenon—the 


simply to 
fish-« ye 
circular fracture 
area occurring in any case normal to 
the direction of the tensile stress 
To attribute an effect to hydrogen 
embrittlement, however, always gives 
rise to the query as to the nature of 
Zapffe and Sims* 


and ably 


this embrittlement. 
have expediently abstra 

ted, summarized, and _ bibliographed 
the existing literature on hydrogen 
and its effects and functions in steel. 
In blaming fish-eyes on hydrogen em 
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prittlement, it would be convenient to 
conjecture a sphere of material 
around the cental void wherein an 
embrittling amount of hydrogen was 
retained in solution, held there, or 
forced there, by the hydrogen under 
pressure in the void. Such an as- 
sumption fails to comply with the 
existing irreversible diffusion and oc- 
clusion theories, as summarized by 
Zapfte and Sims, whereby impossible 
total pressures would be necessary to 
provide a partial pressure of atomic 
hydrogen sufficient for the retention 
of more than infinitesimal traces of 
hydrogen (in the atomic state) in 
solution. However, these same theo- 
ries are apparently somewhat at vari- 
ance with the rapid diffusion of atom- 
ic hydrogen into, and thru, steel in 
ordinary pickling solutions, at little 
more than room temperature and at- 
mospheric pressure, unless the phe- 
nomenon of hydrogen diffusion can 
be conceived to occur without solu- 
tion, which, too, seems incompatible. 
The co-authors just mentioned apply 
the term dissolve to this phenomenon. 


Hydrogen Sources 

The possibility of the inclusions 
themselves as a source or conveyor 
for liberated hydrogen occurs to the 
writer. No references to this parti- 
cular aspect have been noted. To 
what appreciable extent, if any, hy- 
drogen (or other gases) might be 
liberated from mixtures or solutions 
of metallic oxides cooling from high 
temperatures is highly conjectural, 
and becomes immediately complicated 
when reactions between the various 
oxides and hydrogen, the dissociation 
of water vapor formed, and the dis- 
sociation of molecular to atomic hy- 
drogen, and the rapidly changing tem- 
perature conditions are considered. 

A paradoxical condition arises, too, 
in considering atomic hydrogen weld- 
ing. In this process the molten 
metal must necessarily be subjected to 
quantities of hydrogen, and what is 
more pertinent, to hydrogen in the 
atomic state. The writer has had no 
contact with atomic hydrogen weld- 
ing for a number of years, but does 
not recall and has not seen any ref- 
erence, to fish-eyes in atomic hydro- 
gen weld test specimens. In this 
welding process the metal does not 
traverse the arc, thus being possibly 
subjected to a lower maximum tem- 
perature, and perhaps only to molec- 
ular hydrogen, despite the proximity 
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of atomic hydrogen as it leaves the 
arc proper. It might add some 
meager support to the admittedly 
rather incongruous idea of slag in- 
clusions as a source of hydrogen. 
There is no slag to speak of in atomic 
hydrogen welding. 

There seems to be a more or less 
general belief that the fish-eye phe- 
nomenon is peculiar to weld metal 
only. This writer has actually seen it 
only in weld metal. However, Mr. 
Francis B. Foley® describes and illus- 
trates the occurrence of a very similar 
condition in the fracture of quenched 
and drawn nickel steel forgings. He 
states that there is evidence that this 
type of “flake” is not a discontinuity. 


Conclusions 

To summarize, then, as to the na- 
ture of fish-eyes: They are not de- 
fects, i.e., prior to testing, in the 
respect of being areas without metal- 
lic continuity, excepting, of course, 
the small central void. They are 
defects in that they are metal por- 
tions of distinctly lowered ductility, 
which materially decrease the overall 
ductility of the weld in general. 
These portions, characterized by this 
inferior ductility, are definitely and 
distinctly spherical in shape, sharp in 
outline, and surround a small central 
void. This brittle sphere is the result 
of hydrogen embrittlement, or, for 
want of a more apt expression, is at 
least a hydrogen “effect,” spherical in 
shape, due to hydrogen concentration 
in the central reservoir. 


\Vhat is probably more important 
than summarizing as to their nature, 
is the consideration of their effect 
and import from a practical stand- 
point. Obviously, since the importance 
of ductility in weld metal is undis- 
puted, their presence is, even in the 
mildest terms, undesirable. Those 
who have experienced the grief as- 
sociated with major stress cracks in 
intricate weldments readily appreciate 
the need of all the ductility which can 
be mustered. Since they are as yet 
a necessary evil, they should be given 
proper and equitable consideration in 
weld metal testing and specifications. 
It is evident that just a slight concen- 
tration of fish-eyes in some particular 
specimen can readily be the deciding 
factor in an acceptance or rejection 
test. The utimate answer may be the 
perfection of an all-mineral covered 
answer may be the perfection of an 
all-mineral covered electrode com- 
parable to the present cellulose types 
for all-position welding. 
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Today we have this choice: We can look 
backwards and learn history, or we can look 
forward and make it—J. H. Van Deventer. 





Fig. 3—Twe .505” all weld metal longitudinal tension specimens and one trans- 
verse tension specimen, all from the same weld. The spherical nature of the fish- 
eye phenomenon is clearly evident. 


RESEARCH 33 


















Homes of all-welded 
steel construction 
costing between 
$2,500.00 and $3,- 
000.00. (Photos Ho- 
bart Bros. Co.) 


Arc Welded Steel Houses 


A unique all arc welded steel housing 
project for employees has been devel- 
oped by the R. G. Le Tourneau Co. of 
Toccoa, Ga. The project includes 52 
employee’s homes, hotel, dormitories, 
air port hangar, cafeteria, radio station, 
and an office. 

Employee’s homes vary in size from 
five to nine rooms. The foundation and 
floors of the homes are made of concrete 
with “I” beams set into the concrete to 
provide for welding construction. The 
house is made up of panels of mild 12 
gage steel pressed in a die to stiffen 
them so as to prevent warpage in weld- 
ing and to improve the appearance of 
the finished panels. Each wall is of 
double construction so that Vermiculate 
may be blown between them for insula- 
tion. Windows are made of steel and 
welded into the castings. The only wood 
used in the entire house is in the doors. 

The finished all steel homes, equipped 
with sinks and lavatories, range in price 
from $2500 to $3000 depending upon 
the choice of furnishings. 


» « 


All-welded Straightening Press 


The handling of heavy plate being 
formed or straightened in bending 
presses or press brakes often is a very 
serious problem. In some shops costly 
overhead cranes or other handling equip- 
ment is tied up a large part of the time 
with such work. 

The Steelweld Machinery Division of 
The Cleveland Crane & Engineering 
Co., Wickliffe, Ohio, are now equipping 
some of the larger Steelweld Bending 
Presses with individual overhead travel- 
ing cranes which make it an easy task 
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A group of all-weld- 
ed steel homes at 
Toccoa, Ga. 


for one operator to handle heavy cum- 
bersome plate in and out of a machine 
as well as to support it during press 
operations. 


An overhead crane helps the worker. 


The cranes are mounted on top of 
the machines with crane runways ex- 
tending approximately eight feet in 
front. The first press equipped with a 
crane was one of a number being sup- 
plied for the straightening of armor 
plate in thicknesses up to 3 inches. 

This press is also unusual in that it is 
provided with an especially wide bed 
top and ram bottom to accommodate 
wide dies necessary for armor-plate 
straightening and is of all-welded con- 
struction. 








Welding saved many days and dollars 
in this repair. (Photo Lincoln 
Electric Co.) 


Mill Pulley Repair 


When a large pulley in the San Fran 
cisco Mines at Chihuahua, Mexic 
broke recently, it was repaired by arc 
welding at large savings over replace- 
ment. The break occurred at the junc- 
tion of 2 spokes with the hub (note 
arrows). The job required 2 days and 
cost $23.75 (Moneda Nacional). 

The welding was done intermittently 
and care was taken to avoid letting the 
work become too hot. Current of 80 
amperes was employed and a close arc 
was held with electrode positive and 
work negative. The low heat with 
which it is used minimizes the possibil- 
ity of either the weld or the work crack- 
ing. This also minimizes the usual hard- 
ening effect encountered along the line 
of fusion in welding this material. 

The pulley is now back in service and 
is just as good as ever 


» « 


Welded Crane End 


For large heavy-capacity cranes of 
the type used for power houses and 
other moderate services, requiring eight 
bridge track wheels, The Cleveland 
Crane and Engineering Co., Wickliffe, 
Ohio has developed a novel crane end 
tie which is extremely simple in design. 

The tie is made of one heavy rolled 
steel plate that is first cut to shape and 
then bent to form a box section. Bend- 
ing is done “cold” on a bending press 
Into the box section are welded rein- 
forcing diaphragms to effect the rigidity 
required. This end tie construction is 
known as a “spring type,” since it has 


sufficient give or spring to allow all 
wheels to bear properly on the track 
at all times, despite runway irregular- 
ities. 





All-welded construction for this heavy 
duty crane end. 


THe Wewpinc EnciIneer—Juty, 1941 
































Rivet Cutting Tips 
% The National Cylinder Gas Co., 205 
W. Wacker Drive, Chicago, announce 
a new type cutting tip of comparatively 
low velocity for washing off rivet heads, 
frozen nuts, removing minor defects in 
-astings and hand or machine gouging. 
Known as the Rego KXW Rivet 
Washing Tips, these tips are available in 
three different sizes. The size varies 
in accordance with the diameter of the 
rivet to be removed. It is recommended 
that a soft cutting flame be used in this 
operation because greater accuracy can 
be obtained without sacrificing speed or 
using extra gas. The recommended 
oxygen pressure on the small size rivets 
is as low as 15 pounds. It is claimed 
that these tips will produce a deep, nar- 
row gouge or a wide shallow gouge, de- 
pending upon the pressure and speed at 
which the tips are operated. 





Greater 
speed is claimed for these rivet cutting 
tips. 


accuracy without sacrificed 


Spot Welder 


* The Universal Power Corp., 4300 
Euclid Ave., Cleveland announce a new 
spot welder known as the Universal 
Model J spot welder. The Model J is 
constructed with a unit frame of arc 
welded steel shapes enclosed in a 
louvered sheet steel enclosure. This 
new model is available in bench types 
varying in capacity from 2% to 7% kw. 
and in floor types with capacities from 
2% to 50 k.w. in the rocker arm type 
construction. Both the floor and the 
bench models are also available with 
press type upper electrode up to 20 k.w. 
capacity. 

The units are so designed that they 
may be operated either by pedal, air or 
motor controls. These units are said to 
be well adapted for use with either 
mechanical or tube type timers. Water 
cooled electrode holders in easily remov- 
able lead-free morse tapered alloyed 
copper electrodes are claimed to insure 
cool welding points giving minimum 
Surface disturbance to steel or other 
metals to be welded. 
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Laminated pole pieces are featured in 
this variable voltage welder. 


Aireraft Are Welder 


% A new arc welding machine, which 
is designed particularly for airplane 
welding, and which was developed for 
the express purpose of aiding aircraft 
production for National Defense, is an- 
nounced by The Lincoln Electric Co., 
Cleveland, Ohio. 

Most important of the features 
claimed for this new welder is its sys- 
tem of welding current and voltage 
control. This feature is said to permit 
the finely accurate settings which are 
essential for welding the particular 
analyses and gauges of metal employed 
in modern plane construction. This 
system of control permits independent 
adjustment of both welding current and 
voltage to obtain just the right type and 
intensity of welding arc for the particu- 
lar application. 

The new welder is of motor-gener- 
ator, single-operator, variable voltage 
type with. laminated pole pieces. Con- 
nections are readily accessible for either 
220 or 440 volts, (also supplied for 550 
volts or special voltages), 3 or 2-phase. 

The aircraft arc welder is available 
in 2 models, 150 and 200-ampere sizes, 
either portable or stationary. Current 
range for the 150-ampere model is 10 to 
200 amperes and for the 200-ampere 
model 10 to 250 amperes. 


» « 


Goggle Lens 

% Fish-Schurman Corp., 250 E. 43rd St., 
New York City, announce a new weld- 
ing lens known as the “Neophan” which 
is said to be a special glass which effec- 
tively absorbs yellow (sodium) light 
rays. This lens is claimed to be espe- 
cially adapted for use in the welding of 
aluminum because the light emitted dur- 
ing this operation is particularly intense. 
It is claimed that any will fully 
absorb these — yellow rays without 








altering colors in the rest of the spec- 
trum or interfering unduly with the 
wearer's vision. 

Neophan lens can be furnished flat, 
ground and polished as well as in the 
form of ophthalmic blanks to be ground 
to an individual prescription. 


>» «€ 


Resistance Welding Control 


%* For welding aluminum and alloys 
such as are used in the air craft industry, 
a new capacitor discharge resistance 
welding control is announced by West- 
inghouse Electric and Manufacturing 
Co. 


4 





A complete control unit for an electro- 


static ener storage t resistance 
welder in one cabinet. 


Known as the Condens-O-Weld, this 
unit is a complete control designed to 
include in one floor mounted cabinet all 
the necessary apparatus required to con- 
trol an electrostatic energy storage type 
of welder. Accessories not included are 
foot switch, pressure regular and pres- 
sure gauge since these items are 
normally supplied by the welding ma- 
chine manufacturer. 

The Condens-O-Weld is designed for 
operation on 230/460 volts+ 10 per 
cent, 3 phase, 50 or 60 cycles. The 
charging circuit and its control charges 
a 2640 mfd capacitor bank to 3000 volts. 
Spot welding speeds of 40 to 80 spots 
per minute are obtained depending on 
the size of capacitor bank. 

Charging the capacitor may be taking 
place during the entire time interval 
between successive welds, thus reduc- 
ing the power demand to a minimum. 
When used with certain welding ma- 
chines, line kva demands as low as 1/10 
of that taken by a typical single phase 
a-c aluminum welder are possible. 
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Drawing and Cutting Oils Free samples will be sent to inter- 
% Wayne Chemical Co., 9800 Copeland ested metal working plants. 
St., Detroit, anounces two new lubri- >» « 


cants for use in drawing and machining Portable Acetylene Generator 

aluminum and its alloys. No. 4 Alumin- * A new portable acetylene generator, 
um Drawing Oil is a viscous lubricant 14. Oxweld MP-10, has been added to 
that does not squeeze out under the the Oxweld line of equipment for oxy- 
great pressures exerted in deep drawing acetylene welding and cutting. The 


thin sheets of aluminum. Linde Air Products Co. announces that 

No. 2 Aluminum Cutting Oil isa very the MP-10 will deliver 30 cu. ft. of ace- 
thin oil that provides the necessary lu- tylene per hour and is suitable for weld- 
bricating properties to insure the high- ing metal up to % in. thick, and for 
est type of machining — most perfect cutting steel up to 5 in. thick. It is 
threads—cleans holes, etc. designed for maximum portability, from 
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TITAN— 
the Users’ 
Assurance of 
Perfect Welding 
Results. 





Parte | a 


Trade Mark Registered 


TITAN st: ALLOYS 





























—preferred by experienced welders 
from coast to coast —are the result 
of many years of TITAN pioneering. 


DOUBLE DEOXIDATION, devel- 
oped by TITAN metallurgists, elim- 
inates injurious gases and assures 
increased ductility plus greater 
strength in the weld deposit. 





Our production facilities are being used to 
their utmost capacity to make available Titan 
products necessary to the Defense Program. 
We regret that these requirements are cur- 
rently in such volume that until this pro- 
gram is completed it will be impossible to 
fill the requirements of new customers 
unless they bear a priority rating. 


Send for newly-issued folder describing 
TITAN Alloys. No obligation. 


TITAN METAL MANUFACTURING CO. 
Bellefonte, Pennsylvania 
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A generator which can be readily 
moved about. 


the standpoint of weight and height, and 
can readily be moved about the shop 
or away from the shop for outside jobs 
Other construction features of the 
MP-10 generator include two relief 
valves which automatically vent any 
excessive pressures that should develop 
within the generator or in the delivery 
hose, and a hydraulic back pressure 
valve which, by providing a water seal 
between the hose and generator, is said 
to prevent any reverse flow of gas. 


The carbide hopper, which holds 15 
lb. of carbide, is designed for easy re- 
charging. The MP-10 is strongly co: 
structed of welded steel parts. It weighs 
only 100 lb. when empty and 250 | 
when charged, and measures only 3 ft 
24 in. in height. 





This cutting attachment will fit all Rego 
series ““X” handles. 


Gas Cutting Attachment 
% The National Cylinder Gas Co., 20) 
W. Wacker Drive, Chicago, announce 
a new cutting attachment suitable for 
use with all Rego Series “X” welding 
torch handles. Known as the Rego 
KXA Cutting Attachment, it is available 
with 75 or 90 deg. head. The KXA 
Attachment uses standard KX cutting 
tips. 

It is claimed that the 12 in. body 
length of this cutting attachment plu 
an extra long high pressure lever, ft 


sults in better operating control an¢ § 
balance. It is also stated that easy-gri) @ 
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Now Product Developments ) SS 


wheel is pressure fitted to a non- minal strips, with maximum metal-to- New Fire Extinguisher 


1; 
Valy 


seizing monel stem and the conical metal spacing, in order to safely carry ye The Pyrene Manufacturing Co., of 
valve — and _ ager a ac- the required current. Newark, N. J., announces a new ots 
rate preheat flame adjustment. ? aie’ ; ar: + ons ‘ as the 
- P HOWARD B. JONES designed six extinguishing powder known 


: ‘ : Pyrene G-1 Fire Extinguishing Powder 
barrier strip series to meet these require- +4 phe ysed in putting out magnesium 
ments. The body is of heavy molded fires in industry and incendiary air 
Bakelite, with barriers between each set bombs. It is claimed that this new ex- 
of terminals .. . following around the  tinguishing powder which is a dry, inert 
compound will stop the combustion of 
magnesium as well as other metals such 
as sodium, potassium, aluminum and 
zine. It also contains a material which 
direct shorts from frayed wires at the when heated, forms a heavy air exclud- 
terminals. ing fire smothering vapor. The powder is 













edge of the strip and terminating with 
the base. They not only give maximum 
metal-to-metal spacing, but prevent 








A small regulator for high gas capacities. electrodes fo sik 
need stainless ng rods oF ot 
y New Gas Regulator i yo and ha d surfact S dinary appli 
4 * The Bastian-Blessing Co., Chicago, work, alloy sal out-of-the-oF Call the 
. a is introducing a new RegO No. 2503 LP des for speci@ ‘ help you. 
‘fl Gas Regulator which is designed pri- electro robably 
in marily for heavy load conditions. This sg. We can P 
is an addition to the RegO line of reg- cations n plant. 
ce ulators and does not replace any of the rest Ryers° 
a present types. A somewhat different nea include: 
dl design principle is embodied in this reg- ° stock 
a : ulator so as to permit relatively large £ uw 
"4 capacities without an appreciable in- types 
crease in the size of the regulator. stoinless—7 yP for Mild 
¥ The effective diaphragm area and lev- McKay arc? types 
; er ratio have been selected to give the n shielded 
A best possible operation over the normal Ryerse \loys 
i ‘ range of inlet pressure and load condi- steel an Allo 
tions. The RegO No. 2503 Regulator is For Cast \ro er 
equipped with a safety relief valve built Blue Coates Brass and Copp 
7 as an integral part of the main dia- hor pronze—F 
phragm. osPp ° 
>» «€ Ph rfacing— e Wel 
Hard SY line of Acetylen 
. Barrier Terminal Strips Also © aa plication: 
ev 


*& The Interconnection of electrical cir- ds for 
cults in industrial equipment has ing Ro 
required the use of sturdy, compact ter- 





Interconnections are easy with this 
barrier strip. 


rip § 
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applied to the fire by spreading it with 
a scoop or shovel. It is further claimed 
that since the material is known as 
abrasive, it may be used freely around 
machinery. 
For those 
folder may be 
the Pyrene 
Newark, N. J. 


interested, a descriptive 
obtained by addressing 
Manufacturing Company, 


Impulse Timers 


*% A line of electronic ‘impulse’ timers 
is now available from Weltronic Corp., 
3080 E. Outer Drive, Detroit. The line 
consists of a semi-automatic (Model No. 
114) and a high speed automatic (Model 
No. 57) Weltronic timer. The semi- 


Ylew Product Developments 








automatic timer is said to be adjustable 
for ‘on’ time, ‘weld’ time, ‘cool’ time, 
and for the number of interruptions of 
current desired. The high speed auto- 
matic, in addition to these adjustments, 
also has a dial for regulating the ‘off’ 
time between resistance welds. 

As in other Weltronic timers, both 
models employ electronic tubes, the in- 
dividual dials being adjustable in single 
cycle steps (for 60 cycle current) in a 
range of from two to 20 cycles. Number 
of interruptions can be set for anything 
from one to 10, 

The timers have only three moving 
parts—the arms of the three relays used. 
They are claimed accurate to a _ half- 
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WORTHY of your skill 
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Aécuracy is the claim for this electronic 


impulsé timer. 


cycle. While standard models are de 
signed for 60 cycle 110 volt A.C. the 
timers can be supplied at slight add; 
tional cost for any commercial voltage 
of frequency ‘required,“or with a low 
voltage control, or both. Air or hy 
draulic operation is essential however 
since a pressure switch must be used jn 
combination with the timers. The func 
tion of the pressure switch is to start 
the current pulsations 

Three ‘trouble’ lights are provided or 
the timer. These lights indicate quickly 
in what part of the welding system 
trouble may be found in case of imper 
fect operation of the entire welding set- 
up at any time. They are connected to 
the Pressure switch, the contactor, and 
into the ‘hold’ time circuit 

While the above applies equally to the 
No. 114 and No. 57 timers, the latter, in 
addition, may be adjusted so that the 
welding equipment will operate aut 
matically for any desired nmber of 
welds. The timer periodically opens and 
closes the electrodes according to the 
setting of the dials, to permit moving 
the material to another point to be 
welded. 


Quick-acting Clamp 
% Knu-Vise, Inc., 16841 Hamilton Ave 
Detroit, announce the “Klampacto” a 
much improved model toggle action “C” 
clamp. 

It is designed 


for use in the erecting 
shed, shipyard, 


round-house or work 
shop, combining the deep throat of the 
standard clamp with the tremendous 
holding pressure of a toggle movement 
The lower jaw swings clear of the work 
when released. Equipped with two han 
dies it is unnecessary to hang onto the 
clamp and work when fixing it into posi 
tion for just a squeeze of the hand 
applies it with 2000 Ib. pressure. It is 
furnished with threaded spindle 

lock nut, or patented Kam-Lock adjust 
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‘ for use when arc welding to 
atter. The “Klampacto” CEE 
comes in three models with a 
; inch, and 10 inch jaw, respec- 
hardened and tempered with 


finish. 





\ quick-acting toggle clamp obtainable 
in three models. 


New Welding Jig 

*% The new Stoody Welding Jig, which 
can easily be adjusted to any desired 
position, makes it possible for the opera 


tor to hard-face almost any type of 


small equipment (such as farm tools) 
with the least possible time and effort 

and in addition, is so sturdily con- 
structed and so accurately machined that 
it will last a lifetime. All parts of the 
jig, with the exception of the bolt, ad 
justing screws and heavy duty spring 
(which incidentally is recessed into the 


head and well protected) are made of 


cast iron—eliminating any danger of the 
working parts “freezing” when the jig 
becomes hot. 

Prices and more detailed information 
may be obtained from any Stoody dis- 
tributor or the Stoody Co., Whittier, Cal. 





This welding jig may be adjusted to 


any position. 
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Chicago A.W.S. Golf Match 


Saturday, June 21, the hottest as well 
as the longest of our summer days, found 
the members of the Chicago Section 
\.W.S. engaged in their 3rd Annual Golf 
Tournament at Big Oaks Golf Club, 
Chicago. Despite the heat, over 100 
members and guests of the Chicago Sex 
tion came out for a day of fun. The 
golfing activities which started early in 








day lunch and were closed with an 
Award Banquet. 


Top honors of the day went to William 
Munro, whose gross score of 79 was 
good enough, by a safe margin, to permit 
him to retain possession of the Chicago 
Section Cup. Mr. Munro was last year’s 
winner of this cup also. The Bastian- 
Blessing trophy for low net score was 
awarded to W. Ferguson on a net score 


the morning, were interrupted by a noon of 63. The Booby Prize, the Chicago 
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WELDING EQUIPMENT 


TYPE OM SPRAY GUN—Light in weight, 
compact. Operates as production unit for 
continuous service or for touch-up work. 
Features ‘“‘Hollow Air’’ atomizing principle. 
Top efficiency with all types of spray 
material. 

MILBURN CUTTING AND WELDING 
TORCHES—Sturdily constructed to high- 
est government standards. Illustrated is 
the Type HMS—a modern development in 
the welding art. With attachments it can 
be used for welding, brazing, soldering and 
cutting. 

MILBURN CUTTING AND WELDING 
TIPS—Made of special rolled copper and 
embody outstanding features to give high 
efficiency, longer life and lower consump- 
tion of gas. Interchangeable. 

Write for complete catalog of paint spray 


equipment, welding and cutting apparatus and 
regulators. 


The ALEXANDER 


MILBURN 


Company 





1403 W. BALTIMORE ST., BALTIMORE, MD. 
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Section Chromium Special Cup, went to 
L. Matis with a high gross score of 
(should we say—hundreds?) anyway, 
Mr. Matis’ score was plenty high. The 
Special Milwaukee Prize open only to 
guest from Milwaukee was won by 
“Bill” Hart. 

In addition to these cups and trophies 
there were 35 other prizes awarded. 
These additional prizes were made pos- 
sibly by some 44 firms associated with 
the welding industry who served as 
sponsors of the tournament. 


Much credit should be given the vari- 
ous committees for their excellent work 
in successfully staging this tournament. 
Particularly outstanding was the work 
of H. F. Zeigler, National Cylinder Gas 
Co., Chairman, Committee on Arrange- 
ments and prizes and “Bill” Browning, 
the Linde Air Products Co., Chairman 
Grounds Committee. R. E. Long, The 
Hollup Corp., was General Chairman 
and “Ted” Jefferson, The Welding En- 
gineer, Chairman Publicity Committee. 








Want to | 
DOUBLE 


Your Welding | 
Capacity >». 


—Without Adding to Your Power Load? 


HERE'S HOW .. .. simply replace your old motor-generator sets 
(40% efficiency is all you’re getting) with new G-R welders that 
give you 85% to 95% efficiency. You'll beat the power shortage in 
your plant by getting twice the welding done with the same amount 
of power! 


| 


G-R standard models range from 125 to 2,000 amps. Inexpensive 
power factor correction available, also cost-cutting G-R Remote 
Control. Standard units engineered for automatic and UnionMelt 
welding . . write or wire for details. 


GLENN - ROBERTS COMPANY 


1009 FRUITVALE AVE., OAKLAND, CALIFORNIA 
Branch: 5651 W. Ohio Street, Chicago, Illinois 

















IMPROVED _ SIMPLEX ELECTRODE HOLDERS 


Practical — Economical — Light 
1/16" to 1/4” ELECTRODES WEIGHT 15 OZ. EACH 








; Style oegee 
(Soldered Connection) 


Jaws of heavy copper alloy of sufficient current capacity and 
strength to withstand duties of its class. Sturdy compression 
spring supported by heat resisting insulating seats. Current can 
not pass through spring. Insulating fibre handle permits firm 
balanced grip. Style "S" (Soldered connection) has rear end 
of fixed jaw cored to receive cable, insulating handle covers 
connection. Style "R" (removeable connection) carries cable 
to @ point ahead of handle where it is firmly clamped to pre- 
vent heating. Unnecessary to divide or rearrange cable strands. 






Style “R” 


(Removeable Connection) 
WRITE FOR CATALOG No, 20 


JUST OFF THE PRESS 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
THE FIBRE-METAL PRODUCTS CO. 


CHESTER, PENNA. 
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Victor Equipment Co., 844-54 F olsop 
St., San Francisco, Calif. announces thay 
they have recently appointed the South. 
ern Oxygen Co., with headquarter 
Arlington, Virginia, as exclusive \ 
TOR welding and cutting apparat 
tributors covering the states of V 
Maryland and North Carolina, a: 
tain portions of Kentucky and 
nessee. The Southern Oxygen Co 
is an old established producer of « 
acetylene, hydrogen and other gas 


S 


al 
they are actively engaged in both ¢ 
welding and cutting industry and 
distribution of medicinal gases a 


equipment. This company maintai1 

45 offices and warehouse branches and i 
therefore particularly well 

facilitate prompt shipments. 


Personals 


Electrical Engineers Eleci 


situated ¢ 





David C. Prince, Manager, Commer 
cial Engineering Department, Genera! 
Electric Co., Schenectady, N.Y., was 
elected President of the American Insti 
tute of Electrical Engineers for the year 
beginning August 1, 1941, as announced 
at the annual meeting of the Institut 
held in Toronto, Ontario, during 
summer convention of the Institute. Th 
other officers elected were: Vice-Presi- 
dents N. S. Hibshman, Bethlehem, Pa.: 
J. Elmer Houseley, Alcoa, Tenn.; Arthur 
L. Jones, Denver, Colo.; Walter C. 
Smith, San Francisco, Calif.; C. A. Price. 
Hamilton, Ont.—Directors Lester R. 
Gamble, Spokane, Wash.; T. G. LeClair, 
Chicago, Ill.; Fred R. Maxwell, Jr., Pen 
sacola, Fla—National Treasurer W. I. 
Slichter, New York, N.Y. (Re-elected) 

These officers together with the fol 
lowing hold-over officers will constitute 
the Board of Directors for the next ad 
ministrative year, beginning August 1 
1941; R. W. Sorensen (retiring Presi 
dent), Pasadena, Calif.; J. W. Barker, 
New York, N.Y.; T. F. Barton, New 
York, N.Y.; M. S. Coover, Ames, Iowa: 
M. Eldredge, Washington, D.C.: F. Mal- 
colm Farmer, New York, N.Y.; J. L. 
Hamilton, St. Louis, Mo.; K. L. Hansen, 
Milwaukee, Wis.; R. E. Hellmund, East 
Pittsburgh, Pa.; Everett §. Lee, 
Schenectady, N.Y.; L. R. Mapes, Chi 
cago, Ill.; F. J. Meyer, Oklahoma City 
Okla.; H. S. Osborne, New York, N.\ 
A LeRoy Taylor, Salt Lake City, Utah 
R. G. Warner, New Haven, Conn. 


> ¢€ 


Sherman Barnes, in charge of thé 
Western New York territory of Ampco 
Metal, Inc., Milwaukee, Wis., has estal 
lished new headquarters at 699 Potomac 


Ave., Buffalo, N. Y. 


> «€ 


Announcement has been made of th 
retirement of James H. Maguire from his 
active duties as works ‘manager 
Haynes Stellite Co., Kokomo, Ind., 
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(inion Carbide and Carbon Cor- 


Unit . : . : : 
nora Mr. Maguire will continue with 
r 





the pany in a consulting capacity. 

” Several other personnel changes in the 
wo organization of Haynes Stellite 
Co. were announced. F. T. McCurdy 


es general superintendent in 
ree of production and operating de- 
ments after having served since 1929 


part 


as superintendent of the plant. J. R. 
Brown, formerly production manager, 
will be assistant superintendent. H. C. 


Fretz, as assistant to the superintendent, 


will be in charge of foundries. Mr. Fretz 
was formerly general foundry foreman. 
> ¢< 
Directors of the Union Carbide and 


Carbon Corp., at a meeting held May 27, 
elected Jesse J. Ricks, formerly president 
of the Corporation, as chairman of the 
board. Benjamin O’Shea, formerly vice- 
president, was named as the new presi- 
dent. 

At the same meeting James A. Raf- 
ferty, a vice-president, was elected to the 
board of directors to fill the vacancy 
caused by the resignation of Matthew J. 
Carney. Robert W. White, 
and treasurer, was made a vice-president 
as well. 


secretary 


>» ¢ 


J. R. (Jack) Spence, has been ap- 
pointed General Sales Manager of 
Stoody Company. Jack has been active 
in the hard-facing industry for many 


years and is not only responsible for the 


development of several hard-facing al- 












SPATTER FLASH, 


SAVE TIME AND LABOR 


Greatly reduced labor costs 
and increased production 
are yours when you use 
Spatter-Ex for gas and arc 
welding and Fiash-Ex for 
resistance welding. 








nl > <2 

















Not necessary to grind o1 

chip weld spatter or 

single pass gas and ar 

welding Spatter-Ex pre \ 

vents spatter adhesion t \ - 
parts, jigs, torches or ~ 
holders 








NO CHIPPING 


For resistance welding 
Flash-Ex prevents mem- 
bers, dies, jigs and elec- 
trodes from becoming 
jammed with flash or spat- 
ter on single or multipass 
welds. 


JUST BRUSH ON 


Both water soluble—Spatter-Ex and Flash-Ex 
are easily applied by any convenient means. 














Tested, approved arid used regularly by many 
leading industrial plants. 


Write for Information and Samples 


CHEMICAL 
9800 COPELAND AVE 


Arrooucts COW 


DETRONT. MICK. 








OTHER WAYNE PRODUCTS 
Also Protex Non-Rust Oils, Production Lubricants 
and Meltomatic Paste Solder. 
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The Improved “Round File” Gas Lighter 








~ 
>> 


The patented SX 
cartridge hold- 
ing the spark 
metal locks ex- 
actly in correct 
position, permitting 
instant replacement. 
Get acquainted with 
the many other supe- 
rior, exclusive features of 
Improved “Round File.” 
Circulars and prices on re- 
quest. 


SAFETY GAS LIGHTER CO. ( 2: 


_ Locking 
“Slip-on” 
Renewal 


—an exclusive 
feature 


LYNN, MASS. 








loys, but has also been instrumental in 
determining correct procedures for hard- 
facing many types of industrial equip- 
ment. 





Jack Spence 


Mr. Spence has been with Stoody 
Company more than six years, serving 
first as Chief Metallurgist and later as 
Industrial Sales and Research Manager. 


>» « 

E. J. Hergenroether, metallurgist, of 
the Detroit Field Office of the Develop- 
ment and Research Division of The 
International Nickel Company, Inc., has 
resigned to join the staff of the Conser- 
vation Section, Production Division, of 
the Office of Production Management 
at Washington, D. C. 

A native of Indianapolis, 
Hergenroether brings to his 
twelve years of experience in 
troit Office of The International Nickel 
Company, during which he advised 
various industries on metallurgical prob- 


Ind., 
1ew post 
the De- 


Mr. 


lems. Before joining International 
Nickel, he was Assistant Chief Metal- 
lurgist with the Cadillac Motor Car 
Company. 





Allen V. Potter, Detroit sales repre- 
sentative for the Speer Carbon Com- 


pany, St. Mary’s Pennsylvania, died 
suddenly April 25th at the age of 36. Mr. 
Potter, who for the past five years has 
been covering the Detroit and nearby 
area for the Speer Carbon Company, 
was well-known in the industry and 
equally as well liked. Previous to going 
to Detroit, he spent 10 years in plant 
development work which accounted for 
his excellent technical background. 


>» ¢€ 


Robert M. Peterson, assistant advertis- 
ing manager of the American Steel & 
Wire Co., died suddenly on Memorial 
Day at Scottdale, Pa. 


ONE-PIECE-BACK 
WELDERS’ GLOVES 


SPEED WORK © SAVE MONEY 
GIVE PERFECT SAFETY 


Steel-Grip Welders’ Gloves 
have entire back cut in one 
piece from our special tanned, 
heat resisting, shrink-proof 
leather. No seams in ek. 
No burning through seams, 
no ripped seams. Wool break- 
er sewed inside insulates 
hands from heat. Finger 
seams welted at points of 
greatest wear. Wide strap 
reinforcement at thumb seams 
Try a pair. Built to outlast 
several pairs of ordinary 
loves. It costs less to have 
he best. Order now. Write 
for catalog of complete line 
of welders’ protective clothing 
including gloves, mitts, 


Satety Cowacil sleeves prons leggings 
e ° a ‘ul e , 
spats, etc 


INDUSTRIAL GLOVES COMPANY 


201 Garfield Bivd. Danville, Ill. 








STEELGRIP 


< 
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REGISTERED VU. Ss. 


11 to 1314% Manganese Nickel Steel 


(U. 8. Patents 1,876,738, 1,947,167 and 2,021,945) 





So Sy, AS, 


ATTACH WEDGES WITH MANGANAL BARE OR 
TITE-KOTE WELDING ELECTRODES 


MANGANAL 








PATENT OFFICE 


CAST WEDGE BARS 


for REPOINTING 
WORN-DOWN SHOVEL 
and DIPPER TEETH 


Send for descriptive circulars 
and name of nearest distributor. 


“Aid National Defense: Save 
Steel by Welding.” 


Don’t Scrap Worn Equipment—Repair with MANGANAL 


Sole 
Producers 


STULZ-SICKLES CO. 


91 N. J. Railroad Avenue, NEWARK, N. J. 











Voltage Regulator Bulletin 


A new 19-page bulletin describing the 
Silverstat voltage regulator for a-c and 
d-c generators is announced by Westing- 
house Electric and Manufacturing Co. 
The outstanding features and application 
for automatic voltage control of small 
and medium size a-c and d-c machines 
are discussed with a special treatment of 
regulators for parallel operation of 
generators. 


Operating details of each regulator 
type are given. Pictorial diagrams show- 
ing construction and wiring of repre- 
sentative regulators make the description 
easy to follow. Physical dimensions and 
drilling plans for projection or flush 
mounting are shown in diagrammatic 
form. A data sheet form for the con- 
venience of the purchaser lists all of the 
information required to make the proper 
selection of a regulator for a particular 
application. 


Copies of descriptive data 31-260 may 
be secured from department 7-N-20, 
Westinghouse Electric and Manufactur- 
ing Co., East Pittsburgh. 


7. «= 


Carboloy Tool Catalog 


A new 8-page catalog (No. GT-129) 
covering its complete standard tool line 
has just been released by Carboloy Co., 
Inc., Detroit. The new catalog contains 
complete specifications and prices of all 
sizes of the low-priced standard tool line 
now available in 10 basic styles, and to 
be carried in stock in grades for machin- 
ing steel and machining cast iron, non- 
ferrous metals, etc, 

Accompanying the tables are photo- 
graphs of the tools together with dimen- 
sional drawings. Also included are prices 
and specifications of Carboloy Standard 
Blanks available in 2 styles, 65 sizes and 
3 grades, 

A features of the booklet is the pro- 
vision of drawings showing how special 
tools may be obtained quickly in the 
user’s plant by simple grinding opera- 
tions on the standard tool line. 











Trade 











Mark 


Hard-Surfacing 


WELDING ELECTRODES 


MAKE MANGANESE STEEL WEAR LONGER 


Write for descriptive circulars and name of nearest distributor. 


STULZ-SICKLES CO. prcducers 91 N. J. Railroad Avenue, NEWARK, N. J. 
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Chain Sling Catalog 

A new edition of a catalog on ACCo 
Registered Sling Chains is announced }, 
American Chain Div., American Chaj, 
and Cable Co.. Inc., York, Pa. 

This book gives complete specific. 
tions on chain made by the En 
process, developed by American 
It covers chain made from differen 
analyses of steel as well as from jrop 
The ACCO system of registering eac} 
sling chain by a number is also de 
scribed. Men who specify or buy sling 
chains will find this book particularly 
helpful. 


weldur 


hain 


>» ¢ 


Defense Welding 


The James F. Lincoln Arc Welding 
Foundation has recently released , 
twelve page booklet entitled “Welding 
in National Defense”. This booklet con 
sists of a series of four articles whic! 
contain data showing the part that weld 
ing is playing as an aid in production fo: 
national defense and should be of inter 
est to executives, engineers and others 
who are now faced with problems per 
taining to national defense production 


> < 


The June 1941 issue of Foote-Prints, 
published by the Foote Mineral Co, 
contains an article by Gordon H. Cham 
bers, vice-president of the company, o: 
Zirconia in Brazil. Brazilian zirkite ; 
the raw material used in making the 
series of zirconium ferroalloys which ar 
now important in the steel industry 
Mr. Chambers visited Brazil last fall 
and examined the zirkite mines there 
This publication also contains an up-to 
date factual list of complete analyses 
and information on inorganic chemicals 
metals, alloys and minerals. Requests 
for copies of Mr. Chambers’ article 
should be addressed to Foote Mineral 
Co., 1622 Summer St., Philadelphia, Pa 


> < 


Metal Spray Booklet 


The History, Purpose and Practice of 
Metallizing is the title of a new booklet 
recently issued by the Metallizing Co. 
of America, Inc., 562 W. Washingto: 
Blvd., Chicago. 

When there is given the background 
and developments of metal spraying, the 
prime purpose of this 54 page booklet 
is to answer questions arising in indus- 
try because of defense demands for 
metal conservation. The discussion cites 
many examples and explains how metal 
spraying is used for maintenance and 
production purposes in many industries 


>< 


Selector of Physical Properties 
Ampco Metal, Inc., Milwaukee, We 
is distributing a cardboard slide selector 
from which the physical properties and 
chemical composition of all grades of 
Ampo Metal may be quickly ascertained 
The reverse of the selector contains a 
table listing the general uses of the alloy 
by grades. Thus, a prospective user 
with the problem of selecting a metal for 
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, certain part can easily find those 
srades of Ampco usually employed in 
the application and then, by setting the 
“Selector of Physical Properties,” check 
to discover which grade most closely 


meets | This “Selector 
of Physical Properties” will be sent free 
to those interested in the use of Ampco 
Metal. 


is requirements. 


> ¢ 


Insulator Data 

Intricate porcelain shapes for high 
yoltage applications are described in a 
new leaflet announced by Westinghouse 
Electric and Manufacturing Co. 

Dielectric and mechanial strength, heat 
shock resistance, and dimensional fidelity 
of Prestite are discussed and compared 
to wet and dry process porcelain. Appli- 
cations are listed. Photomicrographs 
show texture of Prestite, wet and dry 
process porcelain. 

A copy of Descriptive Data 39-600 
may be secured from department 7-N-20, 
Westinghouse Electric and Manufactur- 
ing Co., East Pittsburgh. 


>» ¢€ 


Electrical Supply Catalog 

The Ideal Commutator Dresser Co., 
Sycamore, Ili., have published a 24 page 
catalog covering their complete line of 
electrical supply equipment while com- 
memorating their 25th anniversary. In 
this new publication is found, along with 
the items which the Ideal Commutator 
Dresser Co., have featured for many 
years, many new products including the 
new “Weld Master” an A-C electric arc 
welder recently announced by the com- 
pany. 

> ¢ 


Safety Garments 

B & H Welder’s Supplies, 611 High 
St., Portsmouth, Va., have recently pub- 
lished a folder and price list which 
illustrates and prices their complete 
line of welder’s safety garments in- 
cluding leather vests, aprons, overalls, 
gloves and spats. 


>» ¢ 


Are Welder Bulletin 


Multiple Operator Arc Welding Sys- 
tems is the title of a new bulletin which 
has been published by the General 
Electric Co., Schenectady, N. Y. In this 
4 page pamphlet is given information 
of interest to shops, shipyards and 
other places where many welding oper- 
ators work in the same locality with 
electrodes of the same polarity. It de- 
scribes the type of equipment which 
may be used to supply this group of 
operators simultaneously, thus greatly 
reducing the original equipment invest- 
ment. 

Those interested in this publication 
may obtain it by requesting a copy of 
the GEA-569F. 

>» « 
Steel Buyer’s Guide 
_ The 1941 Stock List recently published 
by Joseph T. Ryerson & Son, Inc., is 
=a largest and most complete 
buyer's guide ever published by 


steel 
the 
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company. New products, new analyses, 
and new sizes plus an increased number 
of helpful charts and tables combine to 
make Ryerson’s 268 page Stock List a 
most important addition to every Steel 
3uyer’s reference file. In addition to a 
complete listing of all Certified Steel 
products carried in stock by Ryerson, 
the book contains SAE standard speci- 
fications, a physical properties chart 
showing machinability of more than 50 
steels, standard gauge comparisons, 
weight tables, and other helpful data. 

Other features include an enlarged 
complete main index, handy thumb tab 
margin indexes, helpful sub-indexes on 
all tab pages, eye-conditioned paper, and 
a mechanical binding that assures flat, 
easy-turning pages. 

Kindly use your business letter-head 
when requesting copies of this new book. 


HEN this 3” thick shear casting frac- 

tured, repair welding with cast iron 
rods seemed to be the solution. Further 
consideration and inspection, however, re- 
vealed that if this method were used, it 
would be necessary to preheat the entire 
casting in a furnace to avoid uneven strains 
in the metal. 

To do this was impractical for, after be- 
ing heated, the casting would have thrown 
off so much heat that no one could have 
gone near it to do the work 


What, then, was the answer? Tobin 


Recent (Patents 


Spot Welding 


2,242,867. William H. Martin, Pleasant 
Ridge, Mich. Filed Feb, 24, 1940. Issued 
May 20, 1941. In a welding machine, a 
number of transformers are employed 
connected to mounted electrodes. One 
set of electrodes is located above the 


work and another set below the work. 
The current flows in such a manner as to 
produce opposite potentials at the elec- 
trodes in adjacent sets of electrodes to 
obtain opposite flow of current in ad- 
In addition an auxiliary 


joining welds. 


low-temperature 


Tolin Broge 


weld was the answer 





Bronze, of course! By use of it the repair 
weld was made in 2% man hours including 
an hour's time for chipping. Preheating 
with one torch while the welder deposited 
Tobin Bronze with another, two men did 
the welding in 1% hours. 


The low melting point of Tobin Bronze 
(1625°F.) eliminates extensive preheating 
and minimizes danger of cracking and 
warping; Tobin Bronze welds are strong, 
ductile, uniform, 


All Tobin Bronze Welding Rods are trademarked 
“Tobin Bronze Reg. U. S. Pat. Off.”’ 41136 


HE AMERICAN BRA 


} 





MPANY 
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transtormer 1s used to impart a higher 
potential to the outermost electrodes 
than to the interior electrodes. For 
example, in a unit which includes oppos- 
electrodes, the relative 
potentials in the electrodes from the 
outer one to the inner one is given as 
4: 2%: 2. 


ing sets of six 


> ¢€ 


Welding Timer 
2,242,942. Hymen Diamond, Pittsburgh, 
Pa., assigned to Westinghouse Electric 
& Mfg. Co., Pittsburgh, Pa. Filed May 
17, 1939. Issued May 20, 1941. Control 


of current flow for resistance spot and 
seam welding is obtained by the use of 




































® This seven ton 
assembly is be- 
ing “down-hand”’ 
welded on _ top, 
bottom and sides 
with just one set- 
up by one man 
on a C-F Weld- 
ing Positioner. 
The inference is 
obvious: BET - 
TER WELDS 
AT LOWER 
COST. 


~ a 


~, le 





electric discharge devices of the arc-like 
type. The control means makes use of a 
pair of back-to-back rectifiers to connect 
the main discharge devices to an auxi- 
liary control device. 


>» ¢ 


Blowpipe Tip 
2,241,618. Marvin R. Scott, Cleveland, 
Ohio, assigned to Oxweld Acetylene Co., 
of West Virginia. Filed July 12, 1939. 
Issued May 13, 1941. For welding cir- 
cumferential grooves, a new tip is shown 
which has extra flames for preheating the 
surfaces of the groove and for preheating 


the welding rod. The new tip is stated 





® Position 
YOUR welds 
and you'll not 
only have better stronger 
fillets at every weld, but 
you will speed up pro- 
duction and save money 
in doing it. Write for our 
Bulletin WP2o0 today and 
learn how C-F Positioners 
provide economy, 
greater production capac- 
ity and less accident haz- 
ard in handling weld- 
ments of any size or 
shape. C-F Positioners 
are made only by: 


new 


CULLEN-FRIESTEDT CO., 





CHICAG NO 


to be capable of reducing the 
welding and also the gas consumptj 
The tip includes five preheating flan 
for preheating the rod and the w 
one central main welding flan 
operating in the groove. The ti, 
signed to operate with standard 
pipes on either low or medium press 
acetylene satisfact 
sults; and also may be interchanged wi; 
the old three-flame tip by inexper 
operators. The tip may be used 
manual welding 
welders. 


with equally 


with 


> 


Welding Intersections 
2,241,871 Frederick Tench, Whi 
Plains, N.Y., assigned to L. T. Corp 
New York, N.Y. Filed June 3, 1939. ] 
sued May 13, 1941. This 
lates to a method of 


invention re 
electric wel 
composite metal work employing 

ing or intersecting members so join 
connected together, as to leave the 
surfaces of the members smooth ar 
marred. For example in the cross vy 
ing of intersecting T-members a1 
right welding die is provided for uss 
an electrode. One of the T-shaped m« 
bers is provided with a transverse s] 


a width slightly narrower than the 
of the intersecting [-member I 
lower part of the slotted T-membe: 


1 f 


hold the lower leg of 


-member 


grooved to 
crossing T \ supporting block 
holds both members to be welded. Cur 
rent is supplied by two independent pres 
sure electrode welding dies to weld th 
intersecting parts together 


Blowpipe 

2,242,471. Homer W. Jones, Westfiel 
and Wilgot J. Jacobson, Scotch Plains 
N.J., assigned to Oxweld Acetylene ( 

of West Virginia. Filed Nov. 29, 1938 
Issued May 20, 1941. Flashbacks are pr 
vented from reaching oxygen conduits | 
an arrangement of the gas 
the mixing nozzle that fi 
ing gases to make three 
angle 


passages 
yrces the burt 
abrupt right 
turns in oxygen passages of 
stricted size. The construction is staté 
to dissipate the heat and momentun 


r 
i¢ 


the gases and thus to avoid sustained ot 
repeated flashback. 
as to avoid 
gases in the 


Heat is removed s 
explosive burning of t! 


large oxygen conduits 


Electrode Handle 


2,243,368. May 27, 1941. Thomas W 
Aiken, Glassport, Pa., assigned in part t 
William E. Trover, Elizabeth, Pa. Filed 


Jan. 15, 1940 
patent electrode 
comprising an elongated 
formed of insulating 
shank in the jecting from 
end of the grip, the shank 
rounded recess in the 
electrode engaging arm 


Issued May 27, 
describes an handle 
tubular agrif 
material, a met 
grip pt! 
having 
exposed end. A 
extends from t 


recess and is so constructed as to | 

pivoted at the recess Che arm can | 
Continued on page 47 
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Oxygen Cylinder Pressure 


Cubical Content Temperature Chart 


N THE chart below is indicated the cubical 
QO content of a standard 220 cu. ft. capacity oxy- 

gen cylinder at various cylinder pressures and 
at gas temperature ranges from 0 to 130 F. It should 
be noted that a standard oxygen cylinder, when filled 
to capacity, may register a pressure exceeding 2300 
psi when the gas contained therein reaches a tem- 


perature of 130 F.; this cylinder pressure may drop 
below 1650 psi at O F. Cylinder gas temperature is 
not necessarily equal to atmospheric temperature and 
the gas contained therein might have a temperature 
considerably below or considerably above that of the 


surrounding atmosphere. 


VOLUME OF OXYGEN IN CYLINDER 1M CUBIC FEET 


te] 7O 20 JO 40 50 
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The simple procedure illus- 
trated speeds up production. 
Girls on one side of a row of 
fixtures Handy Flux the studs 
and place them on the trim. 
Plungers hold the 8 studs on 
each trim in exact position. 
Moving along the opposite 
side of the row, the brazer 
applies the heat with a torch 
and joins studs to trim for- 
ever with EASY-FLO. 





THIS MANUFACTURER IS GETTING with 
EASY-FLO brazing alloy, in joining 5/16’ steel studs 


to .020” stainless steel fender trim for a popular car 


and the alloy and flux cost is only 14 cent per joint. 


In service these joints are under continual strain from 
the nut holding them to the fenders. They are sub- 
ject to considerable vibration and to the severe 
“weathering” fenders must take. The manufacturer 


has “never heard of a joint coming apart.” 


Before using EASY-FLO, it was difficult to keep the 
thin trim from buckling when heated. The low work- 
ing temperature of EASY-FLO has solved this problem. 
The fast-acting, low-temperature EASY-FLO is daily 


giving high speed production 
with reliability and economy 
to manufacturers all over the 
country. It is equally effec- 
tive for joining ferrous, non- 
ferrous and dissimilar metals. 
Try it on one job in your 
plant. We'll be glad to assist. 
For EASY-FLO details write 
for bulletin W-10. 




















The Technical Slain 


Welding Encyclopedia 

THe WELDING ENCYCLOPEDI Tex 
Eprtion. By L. B. Mackenzie a 
Card, re-edited by Stuart Plum 
lished by the Welding Engineer } 

Co., 1941. Simulated leather, 6x 
pages. Price $5.00. 

For the tenth time The Welding F; 
clopedia has been revised and 
The new edition brings to the re 
to-date information on all phases we 
ing which are so vital at this time, esp 
cially with welding having become sy id 
an important tool for national defensé : 

Having been enlarged 72 pages over ¢ 
previous edition, we find that there ha 
been many important additions in new pn 
terial such as “Oxy-Acetylene Welding 
Light Aircraft,” “Data on Costs and ( 
Records for Users of Arc Welding,” “Co; 
Estimating Formulas for Arc Welding 
“Electric Arc Welding of Cast Ir 
with Cast Iron Electrodes,” “Copper 
Alloy Welding Rods and Brazing Met 
als,” “Copper and Copper Alloy Bas 
Metals, Properties Related to Welding 
“Electric Resistance Welding Ele 
trodes, Tips, Wheels and Dies,” “Ele 
tric Welding of Galvanized [Iro: 
“Grinding and Finishing Welds 
“Welding Magnesium Alloys,” “Meta 
Spraying,” “Nickel and High Nick 
Alloys, Monel Nickel and _ Inconel 
“Welding of Nickel Alloy Steels 
“Nickel Clad Steel,” “Pipe Welding Fit 
tings,” “Induction Hysteresis Heating 
“Silver Alloy Brazing,” “Qualifying 
Welding Operators for Important 
Work,” and “White Metal Welding.’ 

In addition much of the previous ma 
terial has been revised and brought uy 
to-date. Under the revisions, particular 
attention is directed towards the sectic 
devoted to aircraft, metal spraying 
nickel and nickel alloy welding ar 
rules, regulations and codes, all of whi 
have been completely revised at 
brought up-to-date in the tenth Editio: 

As in the past, The Welding Encycl 
pedia will continue to hold its place 
the engineering world as the engineer 
“bible of welding.” In it is found the 
only complete encyclopediac wi 
the welding industry 


Electrode Color Chart 


Arcos Corporation, manufacturers 
electrodes for welding stainless ste« 
and alloys arnounces the publication 
a new stub end identification color chart 
The color designations listed on t! 


oe oe Sern 


chart are in accordance with the recent! 
adopted N. E. M. A. Standards. A cof 
will be sent upon request. Simply a 
dress, Arcos Corp., 401 North Br: 

Street, Philadelphia, Pa 


-iirae —* 





Omission : 
The photo in the Hawaiian Penstt } 3 
brief sketch which appeared on page 3 

of the June issue The Welding Engin 
should have been credited to the Li 3 
Electric Co 2 
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Recent Patents 
ntinued from page 44) 


-arious adjusted positions in an 
lirection above or below the 
-ition with the tubular grip. The 
engages an electrode by striking 
‘rom the end to the electrode end 

-» the electrode to the arm. The 
are held in a chamber, each 


electrode resting on a contact current 
lave. One side of the current is attached 
as tl - contact plate and the other side of 
+] e current passes through the grip, the 
shank, and the metal arm. An arc is 


truck, and the electrode fuses to the 


{ 


ndle arm 
> « 


Flux for Aluminum Welding 

2 243,424. Oskar Horowitz, Brooklyn, 
N.Y.. assigned to Albert Elias, New 

York, N.Y. Filed Nov. 4, 1939. Issued 
May 27, 1941. A good aluminum flux 
should possess the following three inter- 
related characteristics: (1) It should dis- 
solve or otherwise remove (as by float- 
ing) the aluminum oxide which exists on 
the surface or forms at the welding tem 

peratures, (2) it should assist the flow of 
the melting or molten aluminum, and 
(3) it should lower by a_ substantial 
amount the melting point of the alumi 

num at the welding region. The flux 
composition of the patent itself melts at 
about 940°F. and causes the aluminum 
at the welding region to melt and flow at 
about 970°F., this being a _ substantial 
drop from the normal melting point of 
aluminum which is 1217°F. At these 
lowered temperatures the flux serves 
very efficiently to float or otherwise re- 
move the formed oxide, and effectively 
assists the molten metal to flow along the 
joined area. The lowered temperature 
localizes the fusion area, eliminates em- 
brittlement, and results in increased ten 

sile strength. The flux does not give off 
dangerous fumes and it does not leave 
any unwashable corrosive residues. The 
flux contains a halogenide of cadmium 
combined with a halogenide of copper, 
and as an example of this, the inventor 
uses cadmium chloride and cuprous chlo 
ride. In addition, the alkali metal halo 
genides usually used in aluminum fluxes 
are employed. Cerium halogenide is 
used as a stabilizing agent. Bromides, 
iodides, and fluorides may be used in- 
stead of the chlorides. 


>» « 


Cast Iron Welding 

2,243,488. Frank H. Rehse, Dayton, 
Ohio, assigned in part to Max Isaacson, 
Dayton, Ohio. Filed Nov. 30, 1938. Is 
sued May 27, 1941. Although the flash 
welding process heretofore used was 
tound satisfactory in butt welding 
articles made of steel, in which cases the 
final pressure is in the nature of a forg 
ng operation, its employment in con- 
nection with the butt welding of articles 
made of cast iron (which, of course, can 

t be forged), has not been successful 

practice. This was due primarily to 
fact that the pressure was equal to 


+h ‘ 


at used for welding steel, and such a 
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For salvage welding of carbon chrome, and carbon 
moly castings or other cast alloys of similar character- 
istics which are to be heat treated after welding. 
(Note the treatment of welded shrink cracks on heavy 
plate at right.) 


“HARNIMOLY’- 


Easily Machined in As-Welded State ... Re- 
sponds to flame hardening or heat treatment, up 
to hardness of 415 Brinell. 


When used in repairing during heat treatment of 
metals similar to those above, "Harnimoly” makes 
it possible to obtain virtually the same characteristics 
as the parent metal in impact values. 





To get all the facts about applications and procedures with P&H “Harn- 
imoly,” call your nearest P&H welding representative. Or write us. 


General Offices: 4513 W. National Avenue, Milwaukee, Wis. 
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pressure produced a crushed condition 
with cast iron. The patented apparatus 
permits the bringing together and the 
passing of welding current through the 
pieces of work to be welded by means of 
electrodes of good heat conducting ma- 
terials which are adapted to be relatively 
arranged as to equalize the areas in 
cross-section and, therefore, the resist- 
ance of the two pieces of work at their 
junction, to prevent the pre-heating of 
one side ahead of the other. The pres- 
sure applied is very light at first. An 
increased pressure is later applied after 
the contacting surfaces have been 
“flashed” off. Then the surfaces are 
separated to draw an arc. The surfaces 
are then moved together at a speed to 
maintain a short and dense arc. Thena 
high pressure contact is made to pro- 
duce a proper grain growth of the 
united molten metal at the junction. 
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Welding Thin Metal 


2,243,832. Donald I. Bohn, Pittsburgh, 
Pa., assigned to Aluminum Company of 
America, Pittsburgh, Pa. Filed June 16, 
1938. Issued June 3, 1941. For preparing 
liquid—and gas-tight seams in thin gauge 
metal, particularly of aluminum metal, an 
apparatus is used for making lap seams 
in a predetermined pattern of spots. 
Roller disk electrodes pass over the joint 
and weld at predetermined intervals ac- 
cording to a timing circuit. The spots 
in any single row are relatively far apart, 
but the rows of spots are closely spaced, 


permitting a joint of high mechanical 
strength to be formed with a minimum 
overlap of material. The joint so formed 
is composed of areas of alternately 
strong parent metal and weakened weld 
metal. By the use of a slow-drying ad- 
hesive, lacquer, paint, or other sealing 
medium prior to the welding operation, a 
more tightly sealed joint is produced. 


> ¢€ 


Transientless Welding 
2,243,833. Donald I. Bohn, Pittsburgh, 
Pa., assigned to Aluminum Company of 
America, Pittsburgh, Pa. Filed April 15, 
1939. Issued June 3, 1941. An improved 
method is shown for controlling and 
modifying the flow of current in electric 
resistance welding machines in such a 
way as to avoid the effects of harmful 
transient currents at the beginning or end 
of a welding period. These transient cur- 
rents are caused by the magnetic char- 
acteristics of the transformer. The in- 
vention contempletes using a timer to 
time a multicycle interval in which power 
is applied to the work. The work cir- 
cuit is energized at a voltage substan- 
tially reduced from normal. Gradually 
and quickly the voltage is raised to nor- 
mal value, and then the voltage is main- 
tained at normal value throughout the 
greater portion of the power interval. 
Near the end of the timed interval the 
voltage is gradually and quickly reduced, 
and finally disconnected from the work. 


Fusion Welding 
2,241,563. Matthew J. Wall, Jersey ¢;, 
N.J., assigned to The Linde Ai Produc 
Co., of Ohio. Filed April 6, 1938, | 


SSte 


May 13, 1941. This patent describ. 
process of fusion welding ferrous hog, 
together with the aid of a car maces 
material. The bodies to be w Ided » s 
positioned so as to provide a groove} 

tween the surfaces to be welded. A car 
bon rod is moved in contact with 4 
metallic surface while the rod is hey 


by a flame to cause particles from ; 
rod to form with the surface an aj 
having a melting point lower than tha 
the surface. The surface is heated to J« 
than its melting point. The alloyed me, 
thus formed is melted by the flame 
produces a weld. The carbon also ser 
to produce a reducing 
vicinity of the weld. 


atmosphere in } 
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Tractor Welder 
2,244,063. Edward A. Hobart, Tr 
Ohio, assigned to The Hobart Bros. Co 
Troy, Ohio. Filed Jan. 9, 1939. Issu 
June 3, 1941. By the use of an improv 
direct drive, the inventor has found t 
it is feasible to employ the same engir 
both for driving the welding 
and for producing the 


generat 


one of which makes use of an electr 
powered drive for the tractive effort. 


tractive effor 
Several forms of the invention are show: 
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Lincoln Building 





NATIONAL CARBIDE 
In The Red Drum 


NATIONAL CARBIDE CORPORATION 


New York, N. Y. 











AMERICAN AGILE 
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Use AGILE 
Lens because— 


The AGILE 
has developed a 
unusually fine 

welder, 
curate 
not afford to overlook 
One of the 
features of this lens 


that 
who treasures 


lies 


eyes a real treat.” 
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CORPORATION 2 
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“For Your Eyes’ Sak 
Mirror 


organizatior 
lens s 
workmanship, ¢a! 
outstand g 


the fact that it gives y 


42% more visibility. 
can’t ‘urge you strong! 
enough to use AGILI 


Mirror Lens and give your 





Staite 


=a OG, a 


ae eae op hi 
PRP) Lge 


a 


Tae ee 








ab pb a, a PIR 





Jury, 1%! 






























ke 








open 


a 






GRACE 


TChromend K 











= een 
an — ae reen — 
a Se ——— ; 
omer 25/3 Mo _§_— a eee ee ae a 
et 30 SS = a 
eet ae ——— 
hromene = . ——Tight Green __ ~ a 
ee 
Thromend 19/02 ——— ” ——— Ss 
Atromend 20/80 - Grey ___— i 
. | ———— Srey — _—— 
cchelend ene : a ; __——— Green “ 
In accordance with ‘Goomeed a : : a ee 
a «, _ . rey — ” ——ae 
recently adopted Chroment meee + 4 —- ee eu 
N.E.M. A. Standards. a nr es —— =e 






inlet . 















Distributors Warehouse Stocks in 

the Following Cities: 
ATLANTA,GA. .. . . J.M.Tuwuil Metal & Supply Co 
ba ae ; . Root, Neal & C 





: - Hart Industrial Supply Co 

BOSTON, MASS. Bet H. Boker & Co., Inc.; W.E. Fluk« 

CHIC. ~Me.. .. =. . «. Machinery & Welder Cor; 

CINCINNATI, OHIO . . . . . . Williams & Co., In: 

CLEVELAND,OHIO ..... . Williams & Co., In 

COLUMBUS,OHIO. . ... . . Williams & Co., Inc 

wT, MICHIGAN. . . . C.E. Phillips & Co., Inc 

ERIE, PENNA... ... . =.=. =. . Boyd Welding Co 

FT. WAYNE, IND. . . Wayne Welding Supply Co., Inc 
HONOLULU, HAWAII 


Hawatian Gas Products, Lid 
» TEXAS. . . . Champion Rivet Co. of Tezas 
MANSAS CITY,MO. . . . Welders Supply & Repair Co 
TENN... . . . . Slip-Not Belting Corp 
LOS ANGELES, CALIF. Ducommun Metals & Supply Co 
MILWAUKEE, Wis. . . 


Machinery & Welder Corp 
MOLINE, Mi. . . . . Machinery & Weider Corp 
NEW YORK, WN. Y. aw | Boker & Co., Inc 
OKLAHOMA CITY, OKLA. Hart Industrial Supply Co 
PAMPA,TEXAS . . Hart Industrial Supply Co 
PITTSBURGH, PA. . . ._.. Williams & Co., Inc 
CORTLAND, OREGON . Industrial Spectalties Co 


MV... . . Welding Supply Co 
SAN FRANCISCO, CALIF. Ducommun Metals & Supply Co 
SEATTLE, WASH... Aas 


. 5 iy Se . A. Cheever Co 
ST.LOUS.MO. . Machinery & Welder Corp 
SYRACUSE, N.Y. . Welding Supply Co 
OLEDO, OHIO Williams & Co., Inc 
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“QUALITY WELD METAL EASILY DEPOSITED” 
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5 Sizes of uniform design and quality toy as 





200, 300, 400, 500 and 600 amperes. 


‘ 7 
200 Amperes - INSULATED 
1,16” to 3 16” electrodes 









Each size available plain or 
fully insulated. 


200 Amperes - PLAIN Weight 11 ozs. 


1 16” to 3/16” electrodes wa 
; _— 







300 Amperes - INSULATED 
1 16" to 1/4” electrodes 








300 Amperes~ PLAIN Weight 17 ozs. 


1 16” to 1/4" electrodes 











400 Amperes - INSULATED 


1 8” to § 16” electrodes 











Weight 22 ozs 





400 Amperes - PLAIN 
1 8” to $16 





electrodes 





$00 Amperes - INSULATED 
1 8” to 3/8” electrodes 





Weight 30 ozs 








500 Amperes - PLAIN 
1/8” to 38” 


electrodes 





Light 
Cool 
Perfectly Balanced 





600 Amperes - PLAIN 


1 8” to 3/8” electrodes 






Precision-made for easy replacement of parts. 


Ask Your Jobber. or Write 


CHURCHWARD ENGINEERING O10)\827.4\ Re NEW HAVEN. CONNECTICUT 


_ oo re rane oat. es come ' ' every welding job. é 








